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CHA:fTER I 
THE PROBLEM 
PURPOSE AliD SCOPE OF THE STUDX 
It was the object of this study .to build a functional 
arithmetic achievement test to measure the ability of mentally 
retarded pupils in the use of numbers. 
Because . of the wide range of abilities, the rate of 
maturation, age, and I. Q. 's of the pupils, research has shown no 
special ability tests for this particular group of pupils. 
The teaching of arithmetic is not basically .different 
from the procedures followed .in the regular class, except in the 
rate of the learning pr.ocess and the power of the retention of 
the pupils. 
Arithmetic achievement tests used for normal pupils 
contain concepts, ideas, and words that a mentally retarded pupi~ 
cannot understand, or is geared to a grade level far beyond his 
ability. 
Then, too, if a test is too hard, a mentally retarded 
pupil has no feeling o.f accomplishment or success, thus defeatinE 
its purpose, as well as making him become less interested in ar-
ithmetic. 
The purpose of the study, therefore, was to construct 
and give an arithmetic test that v-rill measure, to some degree, 
the progress and ability of the mentally rete,rded pupil, in the 
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areas -vvhich are considered within his ability. 
Since teachers in the special classes are looking for 
and want an inclusive test in arithmetic, the construction of 
such a test would be of value to teachers in the field who \·Tish 
to measure progress and possible level that can be expected by 
pupils in their classes. 
This arithmetic test was g iven by thirty Special Class 
teachers in communi ties vii thin a forty-mile radius of Boston, 
~-lassacbusetts, in 23 cities in the counties of Plymouth, Norfolk 
Middlesex, Worcester, Essex, Bristol, Barnstable, Hampden, FrankJ 
lin, and Suffolk. 
One thousand tests v1ere sent out and over 900 were re-
turned, of "Ylhich 580 were used in this study, in the order re-
ceived back from the teachers. 
The chronological ages of the pupils ranged from 7-4 
to 15-8 years, \·Tith mental ag es from 6-0 to 13-9~ and an I.Q. 
range from 48 to 8911. 
JUSTIFICATION 
Special Class teachers have given standard arit0~etic 
!achievement tests to the pupils, who failed because of their 
!difficulty, length, usage of unfamiliar \>lords, high level capaci-
ty, and distribution of results, which were taken from regular 
grades, thus making an evaluation unfair with low I.Q. groups. 
1/ App endix C 
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Even t h e so-called "graded" tests are too hard for the 
mentally retarded, so their use i s a waste of test material, not 
geared to their own possible level. 
Philip B. BallardY state s that, "There is one thing 
that all pupils like, and that is success," indicating that any 
pupil enjoys some measure of success, no matter how little h e 
can do, but if he can do well as far as his abilities are in any 
subject, he does better and is more intere.sted. 
Bruno Bettelheim2./ says, "Many children are afraid of 
the classroom because they fear competition or defeat." 
Teachers report many and varied causes of failure in 
arithmetic, and Guy T. Buswelli/ lists the following as basic 
causes: 
1. Materials used in arithmetic, textbooks, practice 
exercises and special devices. 
2. The teacher's method of instruction and her mann er 
of presenting arithmetic to the pupils. 
3. The methods and mental processes of the pupils. 
These indicate that2/, "It is desirable that every ef-
fort be made to adapt the rate of progress to t h e ability of the 
pupil." 
~ Ph ilip B. Ballard - Teaching the Es s entials of Arithmetic 
University of London Press , London, England - page 33 
~ Bruno Bettelheim - Love Is Not Enough - The Free Press, 
Glenco-e, Ill inois - 1950 . 
i/ Guy T. Buswell - Diagnostic Stud ies in Arithmetic - Chicago 
University Press, Chicago, Illinois - Page I 
2/ Leo J. Brueckner - T'ne Development of Ability in Arithmetic, 
from T'nirty-eisht h Yearbook of t h e National Society for the 
Study of Education, Public School Pub. Co., Bloomington, 
Illinois - 1939 - pag e 280 
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Thus, it is obvious, through the teacher's ov.rn ex-
perience, and from authorities in the field of arithmetic, that 
all work '\'lith numbers should be within the comprehens ion and 
ability of each pupil, especially those with low mental ability 
and maturation. 
classes, 
The law governing entrance of pupils into special 
(Chapter 71 - Section 46).2/ states that, ''All children 
of school age found to be three or more years retarded, by exam-
ination as provided, shall be assigned to a special class unless 
other instruction approved by the Department of Education is pro 
vided. 11 
The test in this study was constructed for, and 
given only to pupils in this group, '\vho are regular pupils of 
the special class~s provided by the law .as stated. 
In this way, the results were taken entirely from 
special classes provided for the t"b..ree years or more mentally 
retarded. 
In this study, the ages ranged from 7-4 to 15-8 for 
the g irls , and 7-11 to 15-8 for the boys, since the admittance 
to a special class requires t hree or more years retarded, 
althouc~ the entrance s~e differs in some cities, but the boys 
appeared to be older than the girls, as was the case in the 
580 pupils used for this test. 
§} Appendix A 
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CHAPTER II 
REVIIDv OF RESEARCH 
ARIT'rUfJETIC FOR THE MENTALLY RETARDED 
In a revi.ew of research on arithmetic for the mentally 
retarded, it was found that out of the 48 states, only 8 have a 
definite curriculum for teaching the mentally retarded. ~mny 
states are at present working on curriculum plannL11g, but most 
. have either followed that of the regular classes, or one devised 
by a resourceful teacher for a particular class. 
In an Instructional Guidezl, the following objectives 
in arithmetic for Special Classes '"ere given: 
A. To develop a readiness for number concepts based upon 
pupil needs in hi.s immediate environment. 
B. To teach and develop number concepts and skills in the 
four fundamental proces ses. 
C. To use every opportunity to develop pupil awareness 
of the relationship betvTeen number meanings and numer-
ical process es. 
D. To read, write, and understand numbers. 
E. To make numerical comparisons, estimates and approxi-
mations. 
F. To understand and use arithmetical vocabulary. 
G. To use numbers '\vi th meaning in everyday living. 
H. To learn .to check and prove problems. 
I. To present problems within the mental ability and exper-
ience of the pupil. Such problems should be stated in 
appropriate vocabulary and with sufficient difficulty 
to challenge and satisfy. 
1/ Instructional Guide for Teachers of Special Training Schools 
and Classes - Los Angeles, California - 1948 (pages 169-170) 
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It is obvious that these aims do not differ basically 
from those of the regular classes, except that ' the mentally re-
tarded should learn and know the social value of arithmetic in 
everyday life. 
In the Forty-Ninth Yearbook§/, it states, "All teacherE 
need to be experimentally minded, but a teacher of exceptional 
children has fewer publishedmaterials and instructional devices 
at his disposal; therefore, he must create special curriculum 
materials and \'/Ork out unique approaches." 
"Problems, arithmetic and arithmetic tests should 
challenge, fascinate, and measure any pupil's knowledg e of nu!l1-
bers as adapted to his development, 11 say Leo J. Brueckner and 
Foster G. Grossnickle2/. 
1Q/ Numbers are accurate and must be so taught to the 
retarded minds, for numbers are meaningless until the pupil 
learns the value of each." Even though a pupil learns only the 
addition facts, or a few uses of number in his everyday living, 
they must be true facts, since he cannot discard or take on 
additional burdens in his limited mental state. 
]:lost retarded pupils grasp the fundamental processes, 
but their low retention and memory hampers massing factual 
§) National Society for the Study of Education - Forty-Ninth 
Yearbook - Part II - page 110 
2/ Leo J. Brueckner & Foster E. Grossnickle - How to Make Arith· 
metic Meaningful- John C. Winston Co., Philadelphia, Penn-
sylvania - 1947 
10/Foster E. Grossnickle & William Metzner - The Use of Visual 
Aids in the Teaching of Arithmetic - Rambler Press, 
50 Court St., Brooklyn, N. Y. -pages 21 and 35 
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information so that he can recall it at will. For this reason, 
long tests, or those requiring memory work are not feasible to 
the mentally deficient groups. 
There have been, as far as research shows, no tests 
constructed in arithmetic for the mentally retarded pupils so we 
kno""Vr that, llf "T.eachers can and should construct their own test, 
,..,here no standardized tests are adaptable to the particular 
course of study." 
Teacher constructed tests, therefore, measure a speci-
fie group, so evaluation is more meaningfUl for further teaching 
of the pupils. 
Mortonl£1 says that tests furnish valuable information 
such as: 
1. Both teacher and pupil know what the pupil knows and 
can do. 
2. The information may result in significant changes 1n 
later teaching plans. 
3. The data tells whether the pupil is weak or strong, 
and where the weaknesses are in each pupil. · 
The social significance of the subjects in the curri-
culum for the mentally retarded cannot be overemphasized, because 
these pupils have a particular need for a knowledge of the most 
elementary skills and facts to enable them to make their own · 
living. 
11/ Harry A. Greene, Albert N. Jorgensen, and Raymond Gerberich, 
Measurement and Evaluation 1n the Elementary School. 
Longmans, Green and Co., New York, N.Y.- 1943- page 618 
1£1 Robert Morton, Teaching Arithmetic in the Elementary School 
-II- Silver Burdett Co., Boston, Mass. - 1939- page 497 
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Numbers and the use of numbers is one of the primary 
needs, which enable them to keep accounts, fill out forms, and 
use money wisely, which require the functional use of numbers. 
Elise H. Martens12/ says that, "For the mentally re-
tarded, curriculum modifications place emphasis upon home and 
community living; occupational experiences, and civic obligation ~~ 
This applies specifically to the mentally retarded up 
to and over junior high school age, but training in the everyday 
use of numbers must begin as soon as the pupils can be guided 
and become interested in working vTi th numbers .• 
R. N. WalkerW says, "There are two reasons why teach 
ers of the mentally retarded are interested in the direct, real 
life application of classroom lessons". These are: 
1. The many skills "''lhich these children will use in 
daily life must be taught directly in class; pupils 
cannot be expected to learn them indirectly. 
2. Increasing the functional aspects of teaching as-
sures greater learning on the part of the pupil. 
Mental processes of the mentally retarded indicate the 
need for the functional approach. Their ability to form rela-
tionships, poor reading abilities, inability to understand ab-
stract concepts, poor memory and retention, and short attention 
span, all complicate the teaching of these pupils. 
Elise H. Martens "Toward Life Adjustment Through Special Edu 
cation", - Journal of Exceptional Children, March, 1951, 
page 172. International Council For Exceptional Children, 
Washington, D. C. 
l1/ R. N. Walker - "Realistic Arithmetic Testing for Slo'\v Lea.rnerf" 
Journal of Exceptional Children - February - 1951, Interna-
tional Council for Exceptional Children, Washington, D. C. 
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Thus research states that the best instruction in 
arithmetic to the mentally retarded is gained through applica-
tion of arithmetic to real life situations. 
SPECIFIC NEEDS OF THE SPECIAL CLASS 
The basic needs include a knowledge of filling out the 
most common forms which he may be called upon to fill when he 
goes out to get a job and make his own living, such as the 
f'ollowing: 
1. Work permits. 
2. Applications for work. 
3. Budget forms. 
4. Saving s accounts. 
5. Simple discounts. 
6. Loan applications. 
7. Simple bill forms. 
8. Telegram forms. 
9. Records of earnings. 
10. Order forms. 
11. Money o~ders and postal notes. 
12. Insurance forms. 
13. Social Security forms. 
14. Special Delivery and regis-
tered mail. 
15. Applications for club member-
ship. 
16.. Part;tal or time payment forms. 
17. Addressing and mailing. 
18. u.s. Security Government 
Bonds. 
These are the most used forms which any individual is 
t
lled upon to fill and use in connection with numbers, and if 
rithmetic is taught with this in mind, especially in the upper 
e groups, they will be able to know the meaning and use of I . 
n.umbers when discharged from classes to jobs to become the best 
possible citizens and to make their own living. 
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CHAPTER III 
PLAN OF STUDY 
This achievement test in arithmetic was planned to in-
elude work covered from grades 1 - 5, giving a spread to cover 
the upper groups of junior high school age. 
It includes six parts, with a possible score of 240 
or that number of items. 
I 
II 
III 
IV 
v 
VI 
Test 
Fundamentals 
Advanced Fundamentals 
Reasoning Facts 
Recognition and Recall 
Fractions and Denominate 
Problems 
Numbers 
- . ., 
Possible Score 
95 
45 
30 
40 
20 
10 
Total 240 
The tests were in progression, so that each pupil 
could go on as far as his ability or his level. Very few pupils 
11 skipped around", as each sub test could be given separately or 
imed according to the pupils in the class, since speed was not 
factor in the test. 
The sub tests included use of number facts and recog-
ition that are important to pupils in special classes, with ten 
roblems 11here word recognition was required. 
Test V, on fractions and denominate numbers, proved 
oo difficult and was cast out of the data in the analysi~. 
J 
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THE TESTING PROGRAM 
This test was sent to special class teachers through 
contacts during ' a course in Curriculum Planning for Special 
Classes at Boston University, under Dr. William C. Kvaraceus. 
Thirty teachers gave the test, in twenty-three commun-
ities within a 40-mile radius in ten counties, l'tith cooperation 
from each one, 1n May and June, 1950. Over 900 were returned 
and 580 were used in this study. 
The returned tests were checked, corrected, and listed 
. l2l in two all-purpose tables , with scores for girls and boys, 
with C.A., M.A., and I.Q. 's of each case. 
An additional tablJ:.,§/, showing the chronological age 
spread of the group was made to see at a glance the total age 
range of the study. 
n~e tests were then recorded on Otis Percentile 
charts11f to get percentile scores, and note the distribution of 
the scores between the various ages and I. Q. 1 s of the pupils. 
These charts were table~ for further ease in compar-
ing range and scores, since only twelve sample charts are in-
eluded in .this study. 
Directions were limited, and the teachers were allowed 
considerable leeway because of the varied groupings of pupils in 
the classes. 
ID Appendix B 
l§/ Appendix c 
liJ Appendix D 
ll 
The answer key was in the same form as the test sheets 
for ease in correct~ng, because of the large number of items 1n 
the test. 
The results of the tests were gratifying , in .that the 
whole-hearted cooperation of the teachers who gave the tests was 
apparent inthe returns, as well as their encouragement and in-
terest in this study. 
RESULTS OF TESTS 
The results of the tests were put into table forml§/, 
to facilitate using the scores on the basis of chronological age 
and I. Q. 's. 
These scores were distributed on Otis Normal PercentilE 
Charts, since it was advantageous to show the scores graphically 
for further analysis, and easier to interpret the results of the 
group. 
If the cases in any group were lees than 18 in number, 
they were not charted, leaving out approximately 6 .groups out of 
the general analysis. 
w 
Distribution Table 
·.I& 
P:f!& 50-59 60-69 70-79 80-89 
7-9 0 8 6 2 
91-11 9 30 36 13 
111-13 23 45 47 18 
131-15 29 56 68 41 
151-158 _12_ ~ _§Q_ __gg_ 
Totals 
. 77 190 217 96 Total - 580 
l2 
The chart indicates the age range and I.Q. grouping 
f the entire gro.up. The greatest number of pupils were in- the 
age groups, indicating that pupils in the special classes 
re in a median between these ages and begin dropping from 
'
classes after reaching the ag e of 15 years. 
It can be noted that the largest number of the pupils 
I re in the 60-79 I. Q. range, ·or approximately, the middle range. 
From the All Purpose Table12f, we note that the highest 
score of 222 \•Tas reached by the girls, while the highest boys' 
score was 218. The tables also show that while the boys did 
r ore of the test, their scores were lower than the girls' t in-
r icating that the boys lmevt hOI'i' to do a higher leVel of work, . 
ut \'Tere more careless 1n dotng the arithmetic. ·· 
Test V proved too difficult with fractions and denom-
numbers, which call for two or more operations in each 
roblem, showing that multiple process es _are beyond the capacity 
mentally retarded pupils. 
Test VI, on problems, proved that reading and compre-
was low, causing poor res~lts in the final scores on 
solving, which was not surprising, for ~ven though the 
can read, interpretation and comprehension requires a 
level of learning power and pupils were unable to inte-
words. 
Appendix B 
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The lowest score in the entire group was 49 by one pu-
pil in the test, 'ttrith an I.Q,. of 58, a chronological age of 9-4, 
and a mental age of 5-5, indicating "a very low number sense", 
as stated on his test. 
Generally speaking, the average total score for the 
boys is a little higher than the girls because, as noted, the 
boys did more in the higher arithmetical process es. 
The Percentile Tables, I - XV£Q/, indicate that only 
in tests I and III did the pupils reach the middle or upper 
quartiles by the nearest possible scores. 
In test II, on advanced fundamentals, where more than 
one operation was required, only the pupils in the upper I.Q. 
range reached the 75-percentile score. 
Tests III and IV, on reasoning, recognition, and re-
call, was done well by pupils in the70-89 I.Q. groups because 
of the reading ability and higher degree of recall, but those 
in the 50-69 I.Q. knew only a few or scattered answers in these 
two tests. 
Test V, on fractions and denominate numbers was beyond 
the ability of' most of the pupils, so the results i'lere left out 
of this study. 
Test VI, on problems, again was done by thos.e pupils 
'\'Those reading ability was highest, namely those with the 70-89 
I. Q. 
gQ/ Pages 19 to 33 
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The over-all results of the test were good., and al-
though the lower range groups did not reach the upper quartiles, 
the pupils did as well as could be. expected, although teachers 
ri th the younger groups thought the test "too difficult", so 
the expectancy level was low, the pupils did only the 
asic fundamentals of writing, adding and subtracting 1n Test I. 
Since this test was built to measure only the abilitie 
to work with number, tests III and IV dealt with the use of 
umber which the mentally retarded are called upon to use daily 
bpon reaching maturity. 
Test V, which was on fractions and denominate numbers, 
as done by the older and higher I.Q. pupils, mostly boys, who 
id the common fracti9ns, but failed in examples that had mixed 
ractions. 
In the denominate numbers, pupils failed because of 
oor recall and memory for tables of length, weight, or measure. 
In this instance, they should be taught where to find the accu-
ate information if they have some occasion to use it. 
Test VI, with ten problems, could have been longer, but 
since the interest span of these pupils is short, more problems 
~ould not have been any more accurate, since only about 30% of 
he pupils, who were able to read, did this test with fair 
success. 
l5 
CHAPTER rv 
ANALYSIS OF DATA 
The entire test . scores were charted on Otis Percentile 
w . ,' 
Charts , for percentile norms on scores on 580 cases in this 
study. (See Appendix A-L) 
These charts were tabled to interpret the scores eas-
ily and quickly for the following reasons: 
1. To see at a glance how widely the scores are distributed 
and to obtain a measure of the variability of the scores in 
the group. 
2. To compare quickly and easily the central tendencies 
of two or more groups of scores. 
3. To compare quickly and easily the variabilities of 
two or more groups of scores. 
4. To discover the peculiar characteristics of a distribu-
tion as to normality, skewness, etc., and to test the 
equality of units in various parts of the range of scores. 
5. To convert raw scores in standard scores. 
6. To set up norms of performance in terms of scores at-
tained by pupils of various a~ee or grades or of ~iven 
percentages of pupils of large "unselected groups '. 
Since previous norma for arithmetic achievement tests 
for special classes are not available, the raw scores of this 
study were charted on the basis of the I.Q. and the age range, 
from 7-9 to 151-158 included in the 580 cases, of 262 girls and 
318 boys. 
Otis, ArthurS., Normal Percentile Chart, World Book Co., 
Yonkers, N. Y. 1938 
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The distribution of age groups according to chronolog-
ical age were tabledgg/, to gain at a glance the range of ages 
of boys from 7-11 to 15-8, and girls from 7-4 to 15-8, which 
shows a slightly younger entrance age for girls in the special 
class. 
RELATIONSHIPS BETVlEEN TESTS 
The tests were constructed in six parts, in direct pro 
ression w.ith the learning process. 
Writing numbers, fundamentals in addition, subtraction, 
ultiplication, and division, followed by advanced fundamentals 
ith carrying and borrowing, in tests I and II, with test I be-
ing finished by 95% of the total group, and test II finished by 
about 25%. Because of the difficulty of many kinds of operation 
in one example, test _II was done only by the upper mental age 
roups, and even they made errors because of the length of the 
examples in multiplication and division. 
The reasoning facts also called for higher level mental 
rocesses, and were done by the upper 70 and 80-89 I.Q. groups. 
Recognition and recall fell to the upper groups also, 
which required some measure of retention and reading ability, es-
in the tables of measure and written numbers. 
Test V, with fractions and denominate numbers was done 
only 3% of the entire group, mostly by boys in the 131-158 
groups \·lith 80-89 I. Q. 's. 
Appendix C 
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It is safe to say, therefore, that a mastery of number:: 
is not feasible for the mentally retarded, but a working know-
ledge of numbers in everyday situations and daily life prove use-
ful and indispensable to these pupils. 
Although the test was constructed partially by grada-
tion, it does not follow that slow learners can do it in order, 
but can, if guided correctly, gain some degree of mastery througt 
drill and daily use of the facts he does know. 
From the results of the tests, we can see that most of 
the pupils can do simple work with numbers, but when abstract 
concepts, memorization, or recall, and reading are involved, the 
mentally retarded are not able to master advanced work in arith-
metic, and further, should not be forced to learn or work with 
facts beyond his level. 
The work should be useful, and have a functional value 
which can be learned through experiences in doing as well as 
learning. 
In the final a..."lalysis, it may be stated that consider-
ing the mental age of the pupils in this study, the results were 
fairly good, but between the ages of 7-11 to 13-1, the arith-
metic ability was low, either because of the pupils' mental age, 
or because of lack of exposure to and drill with numbers, espe-
cially in the basic fundamentals of vrriting numbers, and simple 
addition or subtraction. 
18 
I 
l9 
Table I Percentile Test Scores, Ages 91-11, 60-69 I.Q. 
I. Q. Age No. of Cases 
60-69 91 - 11 30 
TEST 
Percentile I II III IV VI Total Score:: 
--
90 90 22 24 31 3 163 
80 87 18 21 28 2 148 
70 86 14 18 23 1 142 
60 83 11 13 20 138 
50 79 10 10 17 133 
40 73 7 9 13 . 127 
30 65 6 6 10 120 
20 57 5 4 4 112 
10 47 2 101 
.. 
Table I, with 30 cases, ages 91-11, and I.Q. 1 s from 
60-69' show a range from 10-90 percentile, with the higb est 
possible scores in tests I and III. 
20 
Table II Percentile Test Scores, Ages 91-11, 70-79 I.Q. 
I. Q. Age No. of Cases 
70-79 91-11 36 
TEST 
Percentile I II III IV VI Total Scores 
90 92 26 28 34 6 164 
80 91 19 22 31 3 148 
70 86 15 21 28 2 134 
60 83 14 19 20 2 128 
50 78 13 18 17 1 120 
40 73 11 15 14 103 
30 65 10 10 13 90 
20 57 9 7 10 80 
10 47 8 4 8 68 
Table II, .,.,.i th 36 cases, ages 91-11 and I. Q. 's from 
~0-79' show the highest possible scores 1n tests I, III, and IV. 
-
'21 
-· 
Table III Percentile Test Scores, Ages 111-13, 50-59 I.Q. 
I. Q. Age No. of Cases 
I 50-59 11
1
-13 23 
TEST 
Percentile I II III IV VI Total Scores 
90 83 10 13 25 4 127 
80 78 8 9 19 3 113 
70 76 6 6 13 2 104 
60 69 5 3 9 92 
50 63 4 84 
40 59 79 
30 56 70 
20 54 66 
10 51 57 
Table III, with 23 1 cases, ages 11 -13, and with I. Q. Is 
from 50-59, sho..,.T the .highest possible scores only in test I, in-
dicating t hat the group only did a small part of tests II 
- VI. 
2'2 
Table rl Percentile Test 
1 Scores, Ages 11 -13, 60-69 I. Q. 
I. Q. Age No. of Cases 
60-69 111-13 45 
TEST 
Percentile I II III IV VI Total Scores 
90 92 28 25 37 8 178 
80 89 22 22 33 6 167 
70 87 18 19 30 5 151 
60 83 16 16 24 3 133 
50 82 12 9 16 2 115 
40 81 7 4 12 106 
30 78 4 9 100 
20 72 3 90 
10 66 58 
Table IV, with 45 cases, ages 111-13, and I.Q. 's from 
60-69 t rises to highest possible scores in tests I, III, rl and 
VI, indi.cating that the number of cases raise the percentile 
scores o~ this group. 
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Table V 1 Percentile Test Scores, Ages 11 -13, 70-79 I.Q. 
I 
I. Q. Age No. of Cases 
70-79 111-13 47 
TEST 
Percentile I II III IV VI Total Scores 
90 95 37 30 37 201 
80 94 33 194 
70 94 32 27 185 
60 94 27 25 31 174 
50 93 23 23 30 4 168 
40 92 21 21 25 3 162 
30 88 17 18 22 2 144 
20 81 11 13 19 1 133 
10 78 4 8 13 122 
Table V, with 47 cases, ages 111-13, and I.Q. 's from 
70-79, rises to highest possible scores in tests I, III, IV and 
lVI, 11here the I.Q. and number of cases are causitive factors in . 
the results. 
I 
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Table VI 
1 . 
Percentile Test Scores, Ages 11 -13, 80-89 I.Q. 
I. Q. Age No. of Cases 
I 80-89 11
1
-13 18 
TEST 
Percentile I II III IV VI Total Scores 
90 94 40 39 39 9 201 
80 92 33 34 36 8 192 
70 91 32 31 34 7 185 
60 90 30 30 33 6 180 
50 88 27 28 31 5 176 
40 66 23 24 30 5 174 
30 83 21 19 28 4 168 
20 81 16 16 24 3 158 
10 12 12 13 124 
Table VI, with 18 cases, ages 111-13, and I.Q.'s from 
80-89' shows a wide range of scores, but a consistent rise in 
scores, and highest possible scores in the entire test and total 
scores. 
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Table VII Percentile Test Scores, Ages 131-15, 50-59 I. Q. 
I.Q. Age No. of Cases 
50-59 131-15 29 
TEST 
Percentile I II III IV VI Total Scores 
90 86 9 10 13 105 
80 77 7 8 9 96 
70 74 5 4 92 
60 71 3 84 
50 69 80 
40 68 78 
30 67 69 
20 62 
10 55 
Table VII, with 29 cases, 1 ages 13 -15, and I. Q..' s from 
50-59, shows the highest possible score only in test I, where thE 
performance was only in the fundamentals. 
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Table VIII 1 Percentile Test Scores, Ages 13 -15, 60-69 I. Q. 
I. Q. .Age No. of Cases 
60-69 131-15 56 
TEST 
Percentile I II III IV VI Total Scores 
90 92 32 26 36 8 176 
80 90 25 22 32 6 161 
70 89 18 14 28 4 150 
60 86 17 12 20 3 137 
50 84 13 9 13 2 121 
40 82 10 7 9 112 
30 80 8 6 6 103 
20 75 5 4 96 
10 68 86 
I 
I 
I 
Table VIII, "lith 56 cases, ages . l31-15, and I. Q. 1 s 
! 
from 60-69' shows the highest possible scores in tests I and IV 
~here most of the scores range above the 50 percentile. 
- · 
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Table IX Percentile Test Scores, Ages 131-15, 70-79 I.Q. 
I. Q. Age No. of Cases 
70-79 131-15 68 
TEST 
Percentile I II III TV VI Total Scores 
90 93 37 29 40 8 204 
80 91 33 27 37 8 195 
70 90 30 25 35 7 188 
60 89 28 24 34 6 182 
50 88 26 22 32 6 176 
40 86 22 21 29 5 161 
30 84 18 18 28 4 152 
20 82 14 16 24 3 143 
10 77 10 9 13 2 132 
Table IX, with 68 cases, ages 131-15, and I. Q. 's :from 
70-79, shows the highest possible scores in all the tests, where 
they range ·above the 60 percentile. 
I 
I 
I 
I 
- -
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Table X 1 Percentile Test Scores, Ages 13 -15, 80-89 I.Q. 
I. Q. Age No. of Cases 
80-89 131-15 41 
TEST 
Percentile I II III rr VI Total Scores 
90 93 38 29 37 9 211 
80 92 34 28 36 8 200 
70 91 33 27 35 8 195 
60 90 30 26 34 7 190 
50 89 29 24 33 6 186 
40 88 27 22 32 5 181 
30 87 25 20 30 4 174 
20 85 20 18 29 3 160 
10 82 17 16 26 2 156 
Table X, with 41 cases, ages i31-15, and I.Q,. 's from 
- -
80-89 ~ shows the highest possible scores above the 50 percentile, 
iWith the total score from the 40 percentile, indicating a rise 
of ability level in the highe I. Q. groups. 
' 
' 
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Table XI 1 8 Percentile Test Scores, Ages 15 -15 , 50-59 I. Q. 
I. Q. Age No. of Cases 
50-59 151-158 16 
TEST 
Percentile I II III rf VI Total Scores 
90 86 10 9 5 105 
80 79 3 2 5 93 
70 75 4 86 
60 74 4 83 
50 73 3 78 
40 70 77 
30 68 74 
20 66 72 
10 62 66 
Table XI, with 16 cases, ages 151-158 , and I.Q.'s 
from 50-59, gain the highest score only in test I, despite the 
age level of the group. 
I 
30 
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Table XII 1 8 Percentile Test Scores, Ages 15 -15 , 60-69 I.Q. 
I. Q. Age No. of Cases 
60-69 151-158 51 
TEST 
Percentile I II III IV VI Total Scores 
90 91 33 28 36 7 . 189 
80 89 24 25 33 6 159 
70 75 17 20 30 5 147 
60 74 14 18 25 4 126 
50 73 13 10 21 1 108 
40 70 10 7 18 95 
30 69 9 5 7 90 
20 66 6 4 5 84 
10 61 74 
Table XII, with 51 cases, ages 151-158 , and I.Q.'s 
from 60-69, reaches the highest possible scores in tests I, III, 
and IV. 
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Table XIII Percentile Test Scores, Ages 151-158 , 70-79 I.Q. 
I. Q. Age No. of Cases 
70-79 151-158 60 
TEST 
Percentile I II III IV VI Total Scores 
90 95 41 31 38 7 207 
80 94 36 28 37 6 198 
70 94 33 27 36 6 193 
60 93 30 25 36 5 185 
50 93 26 24 34 4 180 
40 92 24 21 30 4 167 
30 92 21 16 27 3 150 
20 89 17 10 21 2 140 
10 78 13 7 11 126 
Table XIII, with 60 cases, ages 151-158 , and I.Q. 's 
from 70-79, gains highest possible scores in all the tests, and 
in the total scores from the 50 percentile. 
I 
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Table XIV Percentile Test Scores, Ages 151-158 , 80-89 I.Q. 
I. Q. Age No. of Cases 
80-89 151-158 22 
TEST 
Percentile I II III IV VI Total Scores 
90 95 42 31 39 7 210 
80 95 37 ' 30 39 6 205 
70 95 34 28 38 6 202 
60 94 32 25 37 5 200 
50 94 30 24 36 5 189 
40 94 29 21 36 5 184 
30 93 28 20 34 4 177 
20 93 25 19 31 4 173 
10 90 18 15 25 3 155 
,. 
Table XIV, with 22 cases, ages 151-158, and I. Q. 's 
from 8 0-89, reaches a high level of scores in test I, IV and 
total scores, showing a high level of performance in this group. 
~-
Table XV Percentile Test Scores, Total Scores for 580 Pupils 
TOTAL SCORES 
Percentile 262 Girls 218 Bo;ys 
90 204 199 
80 189 189 
70 177 180 
60 162 161 
50 150 144 
40 137 126 
30 123 110 
20 102 86 
10 84 78 
Table XV, with the total scores, shows the highest 
possible scores from the 70, 80, and 90 percentile, and indicatel 
a slightly higher range of scores with the girls, due to the ac-
curacy of the work of the girls, and the apparent carelessness 
of the boys, who reached a higher level of performance, but did 
not work as carefully to finish the test. 
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CHAPTER V 
SU~Jl.lARY AN-n CONCLUSIONS 
The following are listed as major outcomes of the 
study: 
1. Pupils with I.Q.'s of 50-69 can learn only the basic 
fundamentals of addition and . subtraction. 
2. The basic fundamentals of addition, subtraction, multi-
plication and division can be done best by pupils 13 years of 
age and above, with I. Q. 's of 70-89, with those bet\'leen 79-89, 
having a better reading ability in the upper score range. 
3. The higher the mental age, the better the ability of 
the pupils in reasoning, recognition, and recall, despite the 
lov-r I .. Q. of the pupils. 
4. The boys mastered more and higher levels in numbers, 
and retained them better, but the girls were more accurate in 
their work. 
5. The higher the age range, the better the reading, ex-
cept in isolated cases, (such as very low I.Q. pupils, or so-
called "border-line'' cases kept in special classes), so the 
upper group did better in the work on problems. 
6. Considering the numbers of items 1n the test, and the 
range of arithmetical facts covered, the distribution of scores 
on the Otis Percentile Charts showed a near normal progressive 
jtrend as pupils reached a higher mental and intelligence ~evel 
in the upper chronological age groups. 
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7. Pupils with a low reading level, with a corresponding 
memorizing difficulty, and low retention, did well in the four 
fundamentals, considering their limited abilities. 
8. The average age of pupils appears to be between 131-15, 
where the pupils have been in the special classes an average of 
five years and have not left because of age. 
9. Because of the differential in results of norms of 
normal children, these norms are not to be compared with them, 
as the results would be meaningless. 
10. A test using forms or pictures would have had more 
meaning to those in the lower age groups. 
11. The chronological age seems to have little relation-
ship to retention as compared with the mental age, which seems 
to indicate the ability level of the pupils better. 
12. A more functional teaching of arithmetic is needed, 
especially to the upper age groups. 
RECOMMENDATIONS FOR FURTHER STUDY 
1. Revision of the test, casting out items of no 
value by an item analysis. 
2. Repeat the study to pupils in the special class 
and to .a normal group for comparison of test 
scores. 
3. Add a form or picture sub-test for the benefit 
of the lower I.Q. group. 
4. Construct an arithmetic test based on the func-
tional uses of number for special classes. 
5. Construct a test on problems for the special 
class pupils, based on uses of numbers in 
everyday l~ife. 
6. Re-test of same group with a revised test to 
compare results of tests. 
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Chapter 71. 
MASSACHUSETTS DEPA..RTMENT OF EDUCATION 
John J. Desmond, Jr. Commissioner 
Excerpts from General Laws 
Relating to Education 
Mentally Retarded Children 
Section 46. (As ammended, 1922, 231; 1931, 358.) In-
struction of mentally retarded children. The school committee 
of every tovm shall annually ascertain, under regulations pre-
scribed by the department and the department of mental diseases, 
the number of children three years or more retarded 1n mental 
development in attendance upon its public schools, or of school 
age and resident therein. At the beginning of each school year, 
i 
the committee of every town t-There there are ten or more such 
children shal~ establish special classes for their instruction 
according to their mental attainments, under regulations pre-
scribed by the department. A child appearing to be mentally 
retarded _in any less degree may, upon request of the superin-
tendent of schools of the town where he attends school, be ex-
amined under such regulations as may be prescribed by the de-
partment and the department of mental diseases. No child under 
the control of the department of public 1relfare or of the child 
welfare division of the institutions department of the city of 
Boston, \'lho is three years or more retarded in mental develop-
A 
ment within the meaning of this section, shall, after complaint 
made by the school committee to the department of public welfare 
or said division, be placed in a town which is not required to 
maintain a special class as provided for in this section. 
u -
Y.tASSACHUSETTS DEPARTMENT OF EDUCATION 
SPECIAL SCHOOLS AND CLASSES 
Regulations 
Prescribed by the Department under which To\·ms and Cities 
Shall Establish Special Classes for ~~ildren Three 
1. 
2. 
3. 
4. 
6. 
* 
or More Years Retarded. 
(m~apter 71, Section 46, General Laws) 
Tne school committee shall require the examination of all 
children of school age residing in the town who appear to 
be three or more years retarded in mental development. The 
examination shall be given by the State Department of Menta 
Health or an examiner approved by that Department.* 
All children of school age found to be three years or more 
mentally retarded, by examination as herein provided, shall 
be assigned · to a special class unless other instruction 
approved by the. Department of Education is provided. No 
child shall be placed in a special class unless the examin-
ation shows him to be three or more years retarded in men-
tal development, excepting when approval is given by the 
Department of Education. 
A re-examinat i on of all special class pupils shall be made 
by the examiner at least every two years. Unusual cases 
shall be examined yearly. 
The school committee shall require the attendance of all 
pupils assigned to special classes. 
The registration in a class at any one time shall not ex-
ceed eighteen pupils. 
Only those children whose mental age i s such that they can 
· profit by instruction in a special class and vlhose presence 
is not detrimental to other members of the class shall be 
admitted. ~ccept in unusual cases children with a mental 
age below five shall not be admitted.** 
See "Regulations for Determining Number of Children Three 
Years Retarded in Mental Development 11 , State Department of 
mucation _and State Department of Mental Health. 
Such children should be recommended for institutional train-~ 
ing. 
'-! I 
i 
Is. 
9. 
At least two . hours per day of some form of handw·ork shall 
be given to all pupils. For suggestions see Manual for 
Special Classes. 
Teachers of special classes shall have access to records of 
examinations, which shall be held by them in strict confi-
dence. 
A person to be employed as a special class teacher shall 
meet the following qualifications: 
1. He shall be a graduate of a state teachers college, 
or other approved college (four-year course), with 
at least one year's training (30 credits in approved 
courses) in the special class field. 
Or 
2. He she~l have had three year's successful classroom 
experience as a regularly appointed teacher. If 
such a teacher has not previously received credit 
in the following courses, he shall obtain such 
credit within a period of three years after his 
election as a teacher of special classes, until 
12 such credits shall have been earned: 
Psychology of Subnormal Children . . 2 crcedits 
Special Class Methods • • . . . . . .2 credits 
Tests a...11d Measurements. . . . . .2 credits 
Industrial Arts . • . . . . • . • . .2 credits 
1-'lanual Arts • • . . • • . . . . . • .2 credits 
Domestic Arts . • . . . . • . . .2 credits 
Male teachers may substitute 2 credits in Manual Arts 
or Industrial Arts in place of Domestic Arts. 
The regulation above shall apply only to those teachers 
entering the special class field after July 1, 1939. 
!3 
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ALL PURPOSE TABLE I 
- - - -
. . . .. . 
Puui1s Test Scores 
GIRLS C.A. I~ . A. I.~. I II III IV v VI TOT.AL 
1. 7-4 6-0 81 90 18 30 31 0 4 173 1 
2. 7-4 6-1 82 87 31 27 30 0 3 178 
3. 8-1 6-0 74 87 32 12 34 0 0 165 
4. 8-3 6-3 75 93 31 21 32 0 1 178 
5 . 8-4 6-1 73 85 20 .18 27 0 7 157 
6. 8-9 6-10 66· 71 12 10 9 0 0 102 
7. 8-9 6-4 72 8 2 17 11 24 0 2 136 
8 . 8-11 6-1 67 77 . 11 8 31 0 1 128 
9. 8-10 6-0 66 84 9 15 32 0 0 140 
10. 9-1 6-8 72 79 25 18 27 0 1 150 
11. 9-1 7-6 82 94 30 31 28 0 6 189 
12. 9-2 7-2 78 91 25 18 14 0 2 150 
13. 9-2 6-1 66 58· 2 10 10 0 0 8 0 
14. 9-3 6-7 71 81 13 19 12 0 0 114 
15. 9-3 6-0 64 67 9 0 14 0 0 90 
16. 9-4 6-2 - _66 91 21 18 27 0 0 157 
17. 9-4 6-7 62 58 3 11 2 0 0 74 
18. 9-4 7-1 75 89 14 9 34 0 3 149 
19. 9-5 6-5 68 ' 85 11 9 19 0 1 125 
20. 9-6 6-0 63 48 15 20 0 0 0 83 
21. 9-8 6- 10 70 86 15 25 .16 0 0 142 
22. 9-9 6-8 68 91 11 4 18 0 0 124 
23. 9-11 6-7 66 90 10 12 27 0 0 139 
24. 10-1 6-3 61 91 21 15 17 0 0 144 
. 25. 10-1 6-11 68 84 11 12 22 0 3 132 
26. 10-1 7-4 69 87 25 23 31 2 3 171 
27. 10-1 7-8 76 73 12 10 20 0 2 117 
28. 10-1 8-0 8 0 88 30 26 35 0 6 185 
29. 10-2 6-4 61 89 13 27 31 0 4 164 
30. 10-2 7-2 70 87 16 29 11 0 0 143 
31. 10-3 7-6 77 89 11 29 30 0 4 163 
32. 10-5 6-10 65 81 16 22 27 0 0 146 
33. 10-5 7-10 75 90 22 5 27 0 3 147 
34. 10-5 7-11 76 85 12 21 30 0 3 151 
35. 10-6 8-1 76 88 8 25 30 0 2 153 
36. 10-6 8-2 77 91 26 18 34 2 6 177 
37. 10-7 7-0 66 62 7 20 28 0 3 120 
38. 10-7 7-5 70 72 11 23 10 0 0 116 
39. 10-7 8-2 77 67 9 22 21 0 2 121 
40. 10-7 9-1 85 86 18 21 30 0 4 159 
41. 10-8 7-0 65 75 16 30 40 0 4 165 
42. 10-8 7-7 71 91 11 21 18 0 1 142 
I 
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TABLE I (continued) 
Pupils Test Scores II 
GIRLS C.A. M.A. I.~· I II III IV v VI TOTAL 
I 
43. 10-8 9-8 90 95 16 30 40 0 c::: 186 _; 
44. 10-9 7-2 66 86 14 31 38 0 1 170 
45. 10-10 6-0 55 60 9 0 0 0 0 69 
46. 10-10 7-1 66 37 7 4 3 0 2 53 
47. 10-9 7-8 71 93 6 19 12 0 3 133 
48. 10-9 7-8 71 93 6 19 12 0 3 133 
49. 10-11 8-0 73 90 12 21 15 0 0 138 
so. 11-0 9-0 82 92 31 28 22 0 2 175 
51. 11-0 8-2 74 95 37 30 40 5 10 217 
52. 11-1 7-1 63 64 3 19 16 0 1 103 
53. 11-1 8-11 so 78 8 26 14 0 0 126 
54. 11-1 9-0 81 80 12 16 0 0 0 108 
55. 11-2 s~1o 50 81 7 17 21 0 7 133 
56. 11-2 6-5 58 77 10 11 29 0 1 128 
57. 11-3 7-4 65 80 20 0 0 0 0 100 
58. 11-4 7-8 67 90 10 27 .. 34 0 2 163 
59. 11-5 8-1 70 86 21 24 30 0 4 165 
60. 11-6 7-2 61 82 26 24 25 0 6 163 
61. 11-6 8-2 71 93 16 27 21 0 1 158 
I 
62. 11-6 8-7 74 94 42 29 38 0 9 212 
63. 11-6 8-7 74 94 42 29 38 0 9 212 
64. 11-8 6-1 52 .84 4 0 . 0 0 . 1 89 
65. 11-9 8-4 70 87 16 20 21 0 4 148 
66. 11-10 8-0 67 68 . 5 0 0 0 0 73 
67. 12-0 6-1 58 56 8 4 28 0 2 98 
68. 12-0 6-11 56 73 13 17 19 0 5 127 
69. 12-0 7-3 64 51 0 0 0 0 0 51 
70. 12-0 7-7 63 85 30 15 27 0 8 185 
71. 12-0 8-1 67 95 41 30 40 6 10 222 
72. 12-1 6-3 51 76 3 9 0 0 2 90 
73. 12-1 8-2 69 85 15 26 11 0 3 140 
74. 12-1 9-4 77 81 31 23 26 0 4 165 
75. 12-1 10-0 82 92 15 28 32 4 3 174 
76. 12-2 6-3 48 80 7 0 0 0 0 87 
77. 12-3 8-6 69 88 34 23 36 4 8 193 
78. 12-3 9-1 74 91 34 21 32 . 4 6 188 
79. 12-4 6-2 52 54 6 2 17 0 3 82 
80. 12-4 8-4 67 49 11 25 31 0 0 116 
81. 12-4 8-10 71 91 37 30 39 4 7 208 
82. 12-4 9-6 70 95 15 11 12 0 0 133 i 
83. 12-5 8-1 65 79 3 21 13 0 0 116 
84. 12-5 8-1 71 80 21 17 23 0 1 142 
I 
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TABLE I (continued) 
Pupils Test Scores 
GL-qLS C.A. Ivi . A . I. Q. I II III rv v VI TOTAL 
8 5. 12-6 7-6 60 95 18 0 0 0 0 113 
86. 12-6 9-0 72 84 20 17 10 0 0 131 
87. 12-6 9-0 72 91 31 18 25 0 3 168 
88. 12-6 9-3 74 93 33 26 32 0 4 188 
89 . 12-6 9-9 78 91 21 26 23 0 3 164 
90. 12-7 8-11 70 90 17 28 12 0 3 .150 
91. 12-9 9-11 77 92 26 23 34 0 4 179 
92. 12-10 8-11 69 91 15 11 31 0 0 148 
93. 12-10 9-6 74 89 17 26 29 6 4 171 
94. 12-11 8-8 67 90 11 12 13 0 4 130 
95. 12-11 10-0 78 83 20 18 35 0 4 160 
96. 12-11 10-9 83 90 29 21 29 2 4 175 
97. 13-0 6-7 50 72 0 0 0 0 0 72 
98. 13-0 11-2 85 87 36 24 31 3 2 183 
99. 13-1 10-8 81 95 34 -30 40 5 10 204 
100. 13-1 10-8 81 91 36 28 20 4 6 185 
101. 13-1 11-3 85 88 33 28 34 12 7 202 
102. 13-2 ·9-10 74 45 15 11 13 0 0 84 
103. 13-2 10-0 75 94 34 30 40 0 8 206 
104'. 13-2 10-1 88 93 29 27 32 4 5 190 
105. 13-3 8-2 61 93 16 22 12 0 2 145 
106. 13-3 10-9 81 87 16 21 32 4 2 162 
107. 13-4 7-9 58 81 14 9 10 0 0 114 
108 . 13-4 8-11 66 95 41 30 40 6 10 222 
109. 13-4 . . 9-3 69 87 34 27 31 2 7 188 
110. 13-4 9-8 68 8 0 15 24 20 0 1 140 
111. 13-4 . 9-9 73 85 18 0 0 0 0 103 
112. 13-6 8-1 62 45 11 0 0 0 4 60 
113. 13-6 - 9-7 67 79 26 23 25 0 6 159 
114. 13-6 10-7 78 93 30 27 37 0 8 195 
115. 13-6 10-8 79 89 32 28 30 0 2 201 
116. 13-6 12-1 89 88 13 21 30 5 6 163 
117. 13-7 8-4 61 95 26 30 30 7 10 198 
118. 13-8 9-1 66 94 36 10 15 0 0 155 
119. 13-8 10-3 7.5 85 32 28 36 4 8 193 
120. 13-8 11-4 82 86 29 "28 31 11 2 181 
121. 13-8 11-9 85 92 31 27 35 0 2 192 
122. 13-9 9-1 66 56 14 7 4 0 0 81 
123. 13-9 9-7 69 92 25 11 18 3 8 157 
124. 13-9 10-7 77 87 38 26 32 0 2 185 
125. 13-10 · 9-1 65 90 11 28 34 0 2 165 
126. 13-10 ·9-10 71 93 31 27 35 0 8 194 
I I 
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TABLE I (continued) 
Pupils Test Scores I 
GIRLS C.A. M.A . I.~. I II III IV v VI TOTAL I 
127. 13-10 10-7 76 95 37 28 39 13 6 218 
128. 13-10 9-11 71 91 30 30 40 12 8 211 
129. 13-11 6-0 45 60 4 2 15 0 4 85 
130. 13-11 8-4 61 95 30 28 34 3 9 199 
131. 13-11 8-10 63 80 17 12 11 0 5 125 
132. 13-11 9-4 67 91 16 14 21 0 3 145 
133. 13-11 10-5 73 80 16 24 33 0 6 159 
134. 13-11 10-6 77 95 30 30 40 6 10 201 
135. 13-11 10-9 77 90 29 30 36 5 8 198 
136. 14-o 7-6 52 45 10 0 0 0 1 56 
137. 14-0 8-1 57 71 8 9 11 0 1 100 
138 •• 14-0 8-2 58 71 9 12 3 0 0 95 
139. 14-0 9-1 64 86 . 20 15 6 0 0 127 
140. 14-0 10-1 72 81 15 20 19 0 2 137 
141. 14-0 12-1 87 87 31 28 34 2 3 205 
142. 14-1 9-2 65 65 16 27 36 0 5 149 
143. 14-1 10-1 71 68 8 10 32 0 3 121 
144. 14-1 10-2 72 74 30 21 32 0 3 160 
145. 14-1 10-3 72 79 11 16 4 0 1 111 
146. 14-1 10-4 73 94 30 25 38 8 7 202 
147. 14- 1 11-6 81 90 33 8 38 0 8 177 
148. 14-1 11-8 82 8 0 21 28 17 0 4 150 
149. 14-1 11-8 82 96 30 22 31 0 4 183 
150. 14-2 9-11 70 85 29 28 34 0 6 182 
151. 14-2 - 9-11 70 83 11 25 33 0 2 154 
152. 14-2 11-0 77 91 21 13 12 0 3 140 
153. 14-3 7-9 54 70 4 0 0 0 0 74 
154. 14-3 8-2 66 93 24 18 36 1 6 178 
155. 14-3 10-4 72 81 15 21 13 0 0 130 
156. 14-3 11-1 77 95 45 30 40 5 10 225 
157. 14-3 12-7 88 95 39 29 36 10 9 218 
158 . 14-4 6-0 62 80 18 10 31 0 2 141 
159. 14-4 9-7 66 73 18 22 12 0 4 129 
160. 14-4 10-0 81 85 23 27 35 0 8 178 
161. 14-4 10-8 74 91 22 17 7 0 0 137 
162. 14-4 11-5 79 63 10 11 12 0 3 109 
163. 14-5 10-1 69 8 0 31 16 28 0 2 157 
164. 14-5 10-3 71 91 11 22 29 0 1 154 
165. 14-5 12-3 84 91 29 19 37 0 9 185 
166. 14-6 7-11 54 eo 3 o . 0 0 0 83 
167. 14-6 12-0 82 84 17 21 24 0 4 150 
168. 14-7 6-8 51 . 72 5 9 8 0 4 98 
I 
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TABLE I (continued) 
Pupils Test Scores 
GIRLS C.A. M.A. r.g. I II III rv v VI TOTAL 
169. 14-7 7-3 52 40 2 14 33 0 3 92 
170. 14-7 8-9 57 59 0 2 1 0 0 62 
171. 14-7 9-11 68 78 21 27 37 0 2 165 
172. 14-7 11-1 76 86 23 23 24 0 6 172 
173. 14-7 11-9 80 93 35 20 38 0 9 195 
174. 14-7 12-1 82 95 40 30 ·39 4 10 218 
175. 14-8 12-0 81 72 10 22 26 0 3 133 
176. 14-9 9-4 63 67 13 18 35 0 0 133 
177. 14-9 9-11 67 90 11 15 4 0 0 120 
178 . 14- 9 12- 7 84 95 33 12 36 1 10 187 
179. 14-11 8-10 59 8 0 3 1 5 0 0 89 
18 0. 14-11 9-2 61 60 12 4 16 0 1 93 
181. 14-11 9-11 70 88 29 20 33 2 8 180 
182. 14-11 10-0 67 63 5 15 2 0 3 88 
183. 14- 11 10-3 68 84 13 0 0 0 0 97 
184. 14-11 11-2 74 77 10 26 38 0 6 157 
185. 14-11 11-4 75 93 33 26 36 0 7 195 
186. 14-11 12-1 81 81 16 23 35 0 4 159 
187. 14-11 12- 1 81 90 10 17 32 0 0 149 
188 . 15-0 - 9-6 63 81 3 9 0 0 1 94 
189. 15-0 9-11 66 86 2 5 10 0 0 103 
190 . 15-0 10-1 67 93 6 7 10 0 0 116 
191. 15-0 10-6 70 94 41 29 40 2 9 215 
192. 15- 0 11-1 66 95 35 25 34 0 8 197 
193. 15-0 12-4 82 94 15 12 31 0 5 157 
194. 15-0 12-8 73 94 30 25 27 0 9 18 5 
195. 15- 1 8-1 53 70 1 0 3 0 0 74 
196. 15-1 9-7 63 80 13 0 0 0 1 94 
197. 15-1 10-9 71 90 17 29 26 4 6 172 
198. 15-1 12-2 8 0 88 44 30 38 0 8 208 
199. 15-2 8-9 60 51 6 11 10 0 3 81 
200. 15-:-2 10-2 b7 91 11 0 5 0 1 107 
201. 15-2 10-3 67 85 12 17 8 0 2 124 
202. 15-2 10-4 68 92 38 20 37 0 7 194 
203. 15-2 10-7 69 95 41 30 40 5 10 221 
204. 15-2 10- 11 72 53 13 19 26 0 6 117 
205. 15-3 10-9 70 81 17 16 29 0 6 149 
206. 15- 3 10-9 70 92 25 29 35 0 6 187 
207. 15-3 11-6 75 80 35 24 35 11 7 192 
208 . 15-3 12-3 8 0 93 14 13 26 0 6 152 
209. 15-3 12-3 so 88 31 24 37 0 7 187 
1210. 15-3 12-4 8 0 81 18 27 30 2 3 161 
! 
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TABLE I (continued) 
Pupils Test Scores 
GIRLS C.A. M.A. r.g. I II III IV v VI -TOTAL 
·' 
211. 15-4 8-8 61 90 3 2 0 0 0 95 
212. 15-4 9-10 64 65 4 3 6 0 0 78 
213. 15-4 11-5 74 67 19 26 26 0 9 147 
214. 15-4 13-6 88 92 31 28 39 6 8 208 
215. 15-5• 9-0 58 71 5 2 0 0 0 78 
216. 15-5 1'0-6 68 82 13 27 29 0 4 155 
217. 15-5 12-6 81 89 17 16 21 0 6 149 
218. 15-6 10-1 65 78 8 7 21 0 0 114 
219. 15-6 11-0 70 89 3 7 18 0 5 122 
220. 15-6 12-4 79 93 40 28 37 0 9 207 
221. 15-6 13.:..4 86 95 36 29 36 2 9 207 
222. 15-6 13-9 88 95 30 30 38 11 9 222 
223. 15-7 7-11 50 65 0 0 0 0 0 65 
224. 15-8 10-7 67 86 4 7 3 0 0 100 
225. 15-8 11-2 71 87 5 4 8 0 0 1o4 
226. 15-8 12-6 79 89 26 22 28 0 8 173 
227. 15-8 13-1 87 90 31 26 18 4 5 174 
228. 15-8 ' 8-7 54 70 2 0 4 0 1 77 
229. 15-8 10-6 66 82 8 3 0 0 0 93 
230. 15-8 10-10 68 91 33 25 38 6 7 200 
231. 15-8 9-9 61 91 10 3 8 0 0 112 
232. 15-8 10-6 66 69 2 4 8 0 0 83 
233. 15-8 8-11 56 90 0 2 1 0 0 93 
234. 15-8 9-4 58 76 1 0 3 0 0 so 
235. 15-8 10-3 64 77 16 28 32 0 8 161 
236. 15-8 12-1 75 91 22 27 36 . 0 7 183 
237. 15-8 12-7 79 94 40 30 40 1 10 215 
238. 15-8 12-9 79 74 8 7 14 0 2 105 
239. 15-8 13-10 86 91 20 26 34 3 4 178 
240. 15-8 11-6 71 92 17 12 12 0 3 136 
241. 15-8 11-7 72 95 33 28 39 0 7 202 
242. 15-8 12-0 74 87 34 25 32 11 7 196 
243. 15-8 13-8 84 90 35 24 40 0 9 198 
244. 15-8 10-1 52 79 2 0 0 0 0 81 
245. 15-8 10- 0 61 86 14 0 23 11 4 138 
246. 15-8 11-9 72 89 31 26 28 0 7 181 
247. 15-8 12-10 79 92 34 28 38 15 9 216 
248. 15-8 11-0 67 92 18 24 34 0 7 175 
249. 15-8 11-11 72 92 32 23 34 3 7 191 
250. 15-8 12-3 75 91 28 23 37 4 9 192 I 
. 
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TABLE I (continued) 
Pupils Test Scores 
GIRLS C.A. M.A. I. g. I II III IV v VI TOTAL 
-
-
251. 15~8 11-0 66 93 26 17 31 .. 0 5 172 
252. 15-8 11-11 70 89 14 3 11 0 0 117 
253. 15-8 10-9 58 76 2 0 4 0 0 82 
254. 15-8 13-4 77 92 23 12 34 10 7 178 
255. 15-8 10-8 62 64 3 9 8 0 0 84 
256. 15-8 12-11 69 54 16 20 18 0 0 108 
257. 15-8 12-11 69 60 10 0 14 0 0 84 
258. 15-8 13-0 75 87 12 6 10 0 0 115 
259. 15-8 13-2 76 90 21 11 35 7 6 170 
260. 15-8 6-8 44 77 15 14 24 0 2 132 
261. 15-8 6-6 43 90 29 23 32 0 3 177 
262. 15-8 6-11 46 93 31 28 39 0 5 196 
-ALL PURPOSE TABLE II 
I 
Pupils Test Scores 
BOYS C.A. M.A. I. g. I II III IV v VI TOTAL 
1. 7-11 5-2 66 78 8 7 21 0 0 114 
2. 8-3 5-l 61 36 3 2 10 0 0 51 
3. 8-6 6-0 71 85 23 18 35 0 4 165 
4. 8-9 6-7 75 72 3 4 9 0 0 88 
5. 8-9 5-6 69 56 0 0 14 0 0 70 
6. 8-11 5-6 61 57 0 0 0 0 0 57 
7. 8-11 6-2 69 89 15 27 14 0 0 145 
8. 9-0 6-8 74 77 1 0 0 0 0 78 
9. 9-2 6-0 65 73 3 2 5 0 2 75 
10. 9-3 5-5 58 41 0 0 0 11 0 52 
11. 9-3 8-6 92 71 10 6 25 0 4 116 
12. 9-3 6-0 64 48 1 5 10 0 0 64 
13. 9-4 7-1 75 . 77 11 8 31 0 1 128 
14. 9-4 5-5 58 36 0 0 13 0 0 49 
15. 9-6 6-2 64 82 17 11 24 0 2 136 
16. 9-7 5-8 60 55 3 11 21 0 0 90 
17. 9-8 5-6 56 59 0 3 0 0 0 62 
18. 9-8 6-10 70 90 12 21 15 0 1 139 
19. 9-8 7-8 80 63 8 12 24 0 2 109 
20. 9-9 8-6 87 74 15 10 30 0 2 131 
21. 9-10 8-8 88 73 16 24 24 0 2 139 
22. 9-10 5-9 58 70 1 0 0 0 0 71 
23. 9-10 7-8 77 87 15 18 15 0 2 137 
24. 9-10 7-7 76 91 24 4 18 0 0 137 
25. 9-10 7-0 71 65 9 20 33 0 3 130 
26. 9-11 6-7 66 80 4 21 14 0 0 119 
27. 10-0 5-10 58 45 0 0 7 0 0 52 
28. 10-0 5-11 59 64 11 11 10 0 1 97 
29. 10-0 7-8 76 72 8 17 9 0 2 108 
30. 10-0 7-10 78 86 7 7 27 0 9 136 
31. 10-0 8-1 80 71 17 0 0 0 0 88 
32. 10-1 6-11 68 80 10 8 21 0 4 131 
33. 10-1 8-1 70 95 38 30 37 0 8 208 
34. 10-2 7-2 70 76 10 7 13 0 3 109 
35 • . 10-3 6-3 60 45 4 10 12 0 0 71 
36. 10-4 7-8 74 65 5 6 10 0 1 87 
37. 10-5 6-10 65 70 3 4 12 0 0 91 
38. 10-5 7-10 75 90 19 10 11 0 0 130 
39. 10-6 8-1 76 80 14 11 26 0 0 131 
40. 10-6 8-2 78 70 11 19 15 0 1 116 
I 
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TABLE II (continued) 
.Pupils Test Scores 
BOYS C.A. M.A. I.Q. I II III IV v VI TOT.A.L 
41. 10-7 7-4 69 85 22 12 7 0 1 127 
42. 10-7 7-5 70 74 11 16 7 0 2 110 
43. 10- 7 8-2 77 75 14 15 8 0 1 115 
44. 10-8 6-4 59 84 12 5 0 0 0 101 
45. 10-8 6-6 60 86 13 10 0 0 0 109 
46. 10-8 6-6 60 66 0 0 0 0 0 66 
47. 10-8 7-0 66 41 5 19 18 0 2 85 
48 . 10-8 7-0 66 90 16 9 20 0 4 139 
49. 10- 8 8-10 82 88 33 23 35 0 8 187 
50. 10-9 9-6 88 74 20 29 31 0 5 159 
51. 10-10 8-7 80 8 2 5 23 22 0 3 135 
52. 10-11 5-7 51 36 0 0 18 0 0 54 
53. 10-11 7-10 71 85 11 0 14 0 2 112 
54. 10-11 8-o 73 80 14 0 21 0 4 119 
55. 11-0 7-3 65 44 4 10 0 0 0 58 
56. 11-0 7-7 68 46 6 3 19 0 2 66 
57. 11-0 8-4 75 49 15 10 12 0 7 93 58. 11-0 8-0 65 87 29 0 0 0 4 120 
59. 11-0 8-5 79 79 13 0 0 0 0 92 
60. 11-0 8-6 77 84 16 4 13 0 5 122 
61. 11-0 9-0 8 2 95 20 16 31 2 4 168 
62. 11-2 6-11 61 90 4 3 11 0 0 108 
63. 11-2 8-3 73 63 6 11 23 0 3 106 
64. 11-2 8-11 79 74 0 13 29 0 3 119 
65. 11-2 8-11 79 83 8 14 17 0 3 125 
66. 11-3 6-7 58 60 2 1 1 0 0 1 74 
67. 11-3 7-10 68 81 0 16 21 4 5 127 
68 . 11-3 8-0 71 76 0 4 13 0 2 95 
69. 11-4 7-8 60 89 20 3 17 0 1 130 
70. 11-4 7-10 69 86 8 2 0 0 0 96 
71. 11- 5 8-10 77 94 30 27 31 5 6 193 
72. 11-6 7-5 65 84 3 0 2 0 0 89 
73. 11-6 8-0 62 61 4 2 18 0 1 86 
74. 11-6 9-3 . 83 88 22 30 39 0 9 188 
75. 11-7 8- 4 73 64 7 19 30 0 2 122 
76. 11-7 9-4 80 83 29 29 38 2 4 185 
77. 11-8 8-0 68 74 2 0 16 0 0 92 
78. 11-8 8-4 71 92 · 3 3 21 0 0 119 
79. 11- 9 7-2 60 34 6 11 29 0 3 83 
8 0. 11-9 9-0 76 78 2 1 5 0 0 86 
, 
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TABLE II (continued) 
. -
Pu:Q11s Test Scores 
· BOYS C.A. M.A. I. Q. I II III N v VI TOTAL 
81. 11-10 7-0 52 74 3 0 0 0 0 77 
82. 11-10 7-2 60 81 0 0 6 0 0 87 
83. 11-10 7-4 61 8 0 3 10 31 0 3 127 
84. 11-10 7-7 64 89 0 0 14 0 1 1o4 
85. 11-10 7-8 64 91 2 0 11 0 2 106 
86. 11-11 6-0 50 46 0 0 0 0 0 46 
87. 11- 11 6-4 53 50 8 11 0 0 0 69 
88 . 11-11 8-0 67 84 3 1 0 0 0 88 
89. 11- 11 10-4 87 87 30 24 29 0 6 176 
90. 12-0 5-4 50 57 6 2 19 0 0 84 
91. 12-0 6-2 51 53 3 0 0 0 0 56 
92. 12-0 6-2 51 54 2 0 6 0 0 62 
93. 12-0 6-10 56 76 0 4 10 0 0 90 
94. 12-0 7-0 55 64 2 3 0 0 0 69 
95. 12-0 7- 1 59 8 0 4 6 13 0 0 103 
96. 12-0 7-8 63 88 26 26 37 1 19 186 
97. 12-0 7-10 65 91 17 22 39 0 6 175 
98. 12-0 8-4 67 85 8 9 11 0 0 113 
99. 12-0 8-7 71 79 15 30 38 0 6 168 
100. 12-0 10-4 86 84 24 13 34 0 2 157 
101. 12-0 10-4 86 92 30 21 26 4 6 179 
102. 12-0 10-6 87 94 20 14 30 5 7 173 
103. 12-0 10-6 87 84 30 20 31 4 8 167 
1o4. 12-1 8-11 73 92 27 22 20 2 7 170 
105. 12-1 9-4 7 0 91 23 29 34 0 7 184 
106. 12-1 10-10 82 92 15 21 30 4 7 169 
107. 12-2 8-4 68 81 20 20 38 0 0 159 
108 . 12-2 8-4 68 8 2 26 20 37 0 10 175 
109 . 12- 2 9-0 73 87 20 17 10 0 5 139 
110. 12-3 7-1 58 75 4 11 10 0 0 100 
111. 12-3 8-2 66 75 2 0 0 0 1 78 
112. 12-3 8-6 69 91 20 10 22 0 4 147 
113. 12-3 8-6 69 75 22 17 31 0 7 152 
114. 12- 4 9-:-1 74 90 29 30 36 0 9 194 
115. 12-4 9-2 74 92 42 30 34 0 8 206 
116. 12-4 9-2 74 94 38 28 33 6 3 202 
117. 12- 4 9- 6 70 90 31 11 26 4 8 170 
118 . 12-5 6- 8 53 63 1 1 4 0 0 69 
119. 12-5 7-6 60 69 17 0 3 0 0 89 
120. 12-5 8-11 71 90 4 10 13 0 0 117 
~ "" 
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TABLE II (continued) 
Pupils Test Scores 
BOYS C.A. M.A. I.~· , I II II rv v VI TOTl~L 
121. 12-5 10-6 84 94 41 29 37 8 9 218 
122. 12-6 6-5 51 54 0 0 0 0 0 54 
123. 12-6 9-9 78 94 14 18 30 2 4 162 
124. 12-6 11-6 92 94 33 25 35 1 8 196 
125. 12-7 8-0 63 93 30 20 34 2 0 179 
126. 12- 7 8-2 64 78 14 29 30 0 4 155 
127. 12-7 8-5 60 86 20 18 36 0 5 165 
128. 12-7 8-5 60 64 6 18 31 0 5 124 
129. 12-7 8-11 70 90 7 13 20 5 4 139 
130. 12-8 7-2 55 62 2 0 0 0 0 64 
131. 12- 9 6-4 56 81 4 0 6 0 0 91 
132. 12-9 7-8 60 69 8 4 4 0 0 85 
133. 12-10 8-1 62 80 6 4 10 0 0 100 
134. 12-11 9-10 76 8"3 29 21 37 0 2 172 
135. 13-0 9-2 70 86 23 26 32 2 7 176 
136. 13-0 9-2 70 8 0 35 30 39 0 6 190 
137. 13-0 9-2 70 93 32 25 38 0 6 194 
138 . 13-0 9-4 71 94 30 24 38 1 8 195 
139 . 13- 0 10-6 so 8 0 12 14 20 6 8 140 
140. 13-1 10-6 8 0 91 24 19 25 0 4 163 
141. 13- 1 10-6 8 0 88 16 29 38 0 8 179 
142. 13-1 1 0- 8 81 94 39 17 36 3 9 198 
143. 13- 1 10-8 81 84 32 27 38 0 8 189 
144. 13- 1 10-8 81 90 26 18 35 0 4 173 
145. 13- 1 10-9 82 88 16 19 26 4 7 160 
146. 13-2 7-9 58 71 2 1 3 0 1 78 
147. 13- 2 9-8 69 90 28 10 37 0 8 173 
148 . 13-2 1 0-0 75 87 16 20 25 2 6 156 
149. 13- 2 1 0-0 75 90 26 25 31 6 8 186 
150. 13- 3 8- 2 61 77 2 9 11 0 0 99 
151. 13-3 8-6 64 78 0 3 7 0 0 88 
152. 13-3 10-0 75 90 29 20 37 1 2 179 
153. 13-4 7-0 53 55 4 0 0 0 0 59 
154. 13-4 7-9 58 62 0 0 2 0 0 64 
155. 13-4 10-9 8 0 91 31 27 36 0 7 192 
·156. 13-5 8-3 61 86 16 0 0 0 0 102 
157. 13-6 7-0 51 62 0 0 0 0 0 62 
158 . 13-6 8- 2 60 74 2 0 0 0 0 76 
159. 13 .:..7 7-7 55 61 0 0 0 0 0 61 
160. 13-7 8-3 60 72 4 0 6 0 0 8 2 
~ 
TABLE II (continued) 
Pupils Tes t Scores 
BOYS C.A. M.A. I.Q. I II III rv v VI TOTAL 
161. 13-8 7-8 56 73 10 11 23 0 0 117 
162. 13-8 9-1 66 81 10 6 14 0 2 113 
163. 13-8 9-7 70 84 16 21 31 0 8 160 
164. 13-8 9- 9 71 80 14 14 24 0 6 138 
165. 13-8 10-2 74 88 32 26 34 0 6 186 
166. 13-8 _ 10-4 76 90 36 29 40 0 9 204 
167. 13-9 10-1 74 89 26 22 34 0 8 179 
168 . 13-9 10-8 79 88 28 6 15 0 4 141 
169. 13-10 8-5 60 75 2 1 20 0 0 98 
170. 13-10 8-11 64 75 3 2 4 0 1 85 
171. 13-10 9-3 66 76 4 3 7 0 4 94 
172. 13-11 7-5 53 81 5 0 0 0 0 86 
173. 13-11 10-6 75 94 42 23 37 11 9 216 
174. 13-11 11-3 so 82 24 15 33 0 6 160 
175. 14-0 7-0 50 64 0 0 0 0 0 64 
176. 14-o 8-6 70 78 21 27 20 0 4 150 
177. 14-0 9-3 66 92 34 13 3 0 6 148 
178 . 14-0 10-0 83 88 28 29 39 0 9 193 
179. 14-o 10-6 85 93 32 29 38 1 7 200 
180. 14-1 7-9 55 71 0 0 4 0 0 75 
181. 14-1 9-0 64 71 15 0 28 0 4 118 
182. 14-1 9-4 66 84 6 0 0 0 0 90 
183. 14-1 9-7 68 91 10 4 6 0 3 114 
184. 14- 1 10-0 71 84 8 18 35 0 2 147 
185. 14-1 10-5 73 94 37 27 38 2 7 207 
186. 14-1 10-7 75 95 31 14 28 4 7 179 
187. 14-1 10-7 75 89 36 24 31 6 8 194 
188 . 14-1 10-11 77 90 31 21 34 6 9 191 
189. 14-1 12-0 78 84 16 14 31 3 6 154 
190. 14-2 9-0 63 77 11 0 0 0 0 88 
191. 14-2 10-3 - 72 85 22 21 38 0 8 174 
192. 14-2 10-8 75 83 24 28 38 0 8 181 
193. - 14-2 11-0 77 91 20 18 36 4 8 177 
194. 14-2 11-3 79 88 28 23 39 0 10 188 
195. 14-2 11-10 83 95 36 28 35 10 8 212 
196. 14-3 7-9 54 68 1 0 0 0 0 69 
197. 14-3 8-4 58 86 6 5 1 0 0 97 
198. 14-3 8-10 61 79 14 4 10 0 2 109 
199. 14-3 10-4 72 90 21 10 18 0 4 143 
200. 14-4 8- 8 60 82 18 10 0 0 0 110 
' 
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TABLE II (continued) 
Pupils Test Scores 
BOYS C. A. M.A. I.Q. I II III IV v VI TOTAL 
201. 14-4 10-0 69 95 25 4 28 0 6 158 
202. 14-4 10-8 74 95 31 26 30 4 7 193 
203. 14-4 11-9 81 90 32 23 38 0 5 188 
204. 14-5 8-4 57 73 1 0 0 0 0 74 
205. 14-5 10-0 69 87 16 15 30 4 7 159 
206. 14-5 11-7 . 82 78 39 27 36 6 8 194 
207. 14-5 11-11 74 86 20 18 35 2 6 167 
208 . 14-5 11-11 74 90 14 6 26 0 4 140 
209. 14-6 7-11 54 61 1 0 0 0 0 62 
210. 14-6 9-10 76 86 25 24 27 0 6 168 
211. 14-6 9-10 76 91 20 30 32 6 8 187 
212. 14-6 10-2 70 83 16 8 25 0 3 135 
213. 14-7 8-0 54 82 2 0 12 0 0 96 
214. 14-7 9-1 62 81 4 0 6 0 2 93 
215. 14-7 9-10 67 90 10 4 9 0 0 113 
216. 14-7 10-5 71 88 14 10 21 0 5 138 
217. 14-7 12-0 92 93 24 28 34 2 7 188 
218. 14-8 7-6 54 70 0 0 0 0 0 70 
219. 14-8 9-0 69 84 2 11 24 0 2 123 
220. 14-9 9-11 67 91 4 6 14 0 4 119 
221. 14-10 9-3 62 79 3 10 15 0 0 107 
222. 14-10 10-6 71 77 14 25 38 0 6 160 
223. 14-10 10-6 71 90 27 18 34 0 8 177 
224. 14-10 11-0 74 90 31 16 32 0 7 176 
225. 14-10 11-11 81 92 35 21 38 0 9 195 
226. 14-10 12-4 83 . 93 40 30 37 0 10 210 
227. 14-11 8-0 . 53 85 10 3 9 0 0 107 
228 . 14-11 8-o 53 73 1 2 0 0 0 76 
229. 14-11 11-4 75 93 31 28 39 6 7 204 
230. 14-11 12-0 8 0 83 22 25 35 0 5 170 
231. 14-11 12-0 8 0 94 30 24 32 5 7 192 
232. 14-11 12-0 80 95 31 18 38 16 10 208 
233. 15-0 9-11 66 89 3 10 . 30 0 0 102 
234. 15-0 9-11 66 91 14 20 32 4 6 167 
235. 15-0 10-1 67 88 10 14 21 0 0 133 236. 15-0 10-7 72 85 5 3 4 0 1 98 
237. 15-0 10-10 72 94 32 22 32 0 5 185 
238 . 15-0 10-10 72 90 16 19 26 0 2 153 
239. 15-1 8-3 54 61 14 10 25 0 1 111 
240. 15-1 9-7 63 84 12 8 21 0 0 125 
I I 
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TABLE II (continued) 
' Pupils Test Scores 
BOYS C.A. M.A. I.~. I II III rv v VI TOTAL 
241. 15-1 9-10 65 91 2 0 16 0 0 109 
242. 15-1 9-11 65 86 13 20 34 0 7 160 
243. 15-1 10-8 71 72 18 13 28 0 0 131 
244. 15-1 12-7 83 92 26 19 34 4 9 184 
245. 15-1 12-7 83 93 42 27 38 5 9 214 
246. 15-2 8-3 54 68 0 0 0 0 0 68 
247. 15-2 9-4 61 84 12 10 21 0 0 127 
248. 15-2 10-9 70 90 25 16 32 13 0 176 
249. 15-2 12-10 84 89 33 20 35 0 6 183 
250. 15-2 13-8 90 91 29 16 30 9 8 183 
251. 15-3 10-9 70 92 24 4 20 0 2 142 
252. 15-3 11-6 75 82 22 0 38 0 3 145· 
253. 15-4 10-0 66 88 15 23 36 1 5 168 
254. 15-4 11-0 70 82 27 26 34 0 0 169 
255. 15-4 11-8 76 93 30 30 40 0 10 203 
256. 15-4 12-8 71 90 20 30 34 0 7 181 
257. 15-4 13-0 84 94 24 24 37 2 7 188 
258. 15-5 8-5 54 51 3 0 0 0 0 . 54 
259. 15-5 9-0 58 68 2 0 3 0 0 73 
260. 15-5 11-0 71 95 43 30 40 1 9 218 
261. 15-5 11-4 73 90 30 18 34 0 8 180 
262. 15-5 11-5 74 94 37 30 38 0 7 206 
263. 15-6 9-7 61 86 10 0 0 0 0 96 
264. 15-6 9-10 63 49 4 4 6 1 1 65 
265. 15-6 10-5 61 81 3 24 0 0 3 111 
266. 15-6 11-4 73 89 25 27 30 1 6 178 
267. 15-6 11-5 73 95 45 27 36 5 10 218 
268. 15-6 12-1 77 91 36 22 34 2 8 193 
269. 15-6 12-4 79 93 40 28 37 0 9 207 
270. 15-6 13-4 86 95 36 29 36 2 9 207 
271. 15-6 13-9 88 95 30 30 38 11 9 213 
272. 15-7 9-5 60 84 33 30 34 0 7 188 
273. 15-7 10-7 67 86 8 4 30 0 0 128 
274. 15-7 11-0 70 91 41 8 36 0 8 184 
275. 15-7 11-5 73 89 24 7 5 0 6 131 
276. 15-8 9-7 61 83 20 20 29 0 0 152 
277. 15-8 11-0 69 90 27 9 35 0 8 169 
278. 15-8 11-6 73 95 43 29 33 0 9 209 
279. 15-8 12-6 79 89 26 22 28 0 8 173 
280. 15-8 12-6 79 90 21 14 26 0 0 151 
I 
"' 
I 
TABLE II (continued) 
Pun11s Test Scores 
BOYS C.A. M.A. I.~. I II III IV v VI TOTAL 
281. 15-8 9-6 60 88 19 27 26 0 1 161 
282. 15-8 9-8 61 74 15 ·19 35 0 4 147 
283. 15-8 10-6 66 82 8 3 20 4 6 123 
284. 15-8 10-10 68 91 33 25 38 6 7 200 
285. 15-8 13-0 82 95 40 30 39 6 8 218 
286. 15-8 13-0 82 94 33 30 39 0 8 2o4 
287. 15-8 9-7 60 79 31 10 15 0 7 142 
288. 15-8 9-9 61 82 4 6 20 0 0 102 
289. 15-8 10-6 66 74 10 8 22 0 2 116 
290. 15-8 10-8 67 86 27 18 28 0 7 166 
291. 15-8 11-1 70 93 33 30 40 0 9 195 
292. 15-8 12-0 75 71 13 27 28 0 7 146 
293. 15-8 12-1 76 94 30 26 36 8 9 203 
294. 15-8 12-1 76 72 10 20 28 0 3 133 
295. 15-8 13-0 82 93 28 14 38 1 6 180 
296. 15-8 8-11 56 73 0 0 0 0 0 73 
297. 15-8 9-4 58 81 2 0 2 0 0 85 
298. 15-8 9-7 60 91 32 24 37 0 8 192 
299. 15-8 10-3 64 77 16 28 32 0 8 161 
300. 15-8 11-3 70 76 29 5 30 0 6 146 
301. 15-8 12-1 75 91 22 27 36 11 7 194 
302. 15-8 12-7 79 gL~ 32 24 35 10 8 203 
303. 15-8 9-7 59 88 30 16 4 0 0 138 
304. 15-8 9-7 59 76 1 9 5 0 3 94 
305. 15-8 11-8 72 91 19 21 36 0 6 173 
306. 15-8 12-9 79 74 10 10 24 0 8 126 
307. 15-8 11-6 71 91 11 21 30 4 3 160 
308. 15-8 12-0 74 93 30 28 35 9 9 204 
309. 15-8 12-5 77 95 41 25 30 12 6 209 
310. 15-8 10-0 61 84 15 12 31 0 0 142 
311. 15-8 10-0 61 91 10 8 22 2 6 139 
312. 15-8 12-0 74 95 37 30 36 8 8 214 
313. 15-8 12-0 73 93 34 29 35 6 9 206 
314. 15-8 10-9 66 94 15 21 26 0 0 156 
315. 15-8 11-4 70 95 36 21 30 6 4 192 
316. 15-8 11-4 70 94 26 15 20 2 6 163 
317. 15-8 10-8 64 74 0 0 4 0 0 78 
318. 15-8 10-8 64 81 2 0 0 0 0 83 
I 
I 
I 
.1. 
c 
CHRONOLOGICA~ AGE TABLE III 
c.A. GIRLS C.A. BOYS 
II 
7-4 - 8-4 5 7-11 - 8-11 7 
8-9 
-
9-1 6 9-0 - 9-6 8 
9-2 - 9-6 9 9-7 - 9-11 11 
9-8 - 10-2 10 10-0 - 10-4 10 
10-3 - 10-8 13 10-5 - 10-9 14 
10-9 - 11-1 8 10-10 - 11-3 18 
11-2 - 11-6 9 11-4 - 11-8 10 
11-8 - 12-1 12 11-9 - 12-l 28 
12-2 - 12-6 14 12-2 - 12-6 18 
12-7 - 13-0 9 12-7 - 12-11 10 
13-1 - 13-6 18 13-0 - 13-4 21 
13-7 - 13-11 19 13-5 - 13-9 13 
14-o - 14-4 27 13-10 - 14-2 27 
14-5 - 14-9 16 14-3 - 14-7 21 
14-11 - 15-3 32 14-8 - 15-0 21 
15-4 - 15-8 52 15-1 - 15-5 24 
15-6 - 15-8 56 
Total 262 Total 318 
I 
I 
I I I I 
·NORMAL PERCENTILE CHART B, Arthur S. Otis 
Grade or groul'_ No. of cases 11easure (Exarnll\ation) Form Date Exarnll\er Graphs by School C~ty_ 
Variable I ISC - /3 ~,.,.' Ted:rl o:J./1 I n ;J\-.m.._\;L J::l . \, ,\- r",-r l;;r., -.- ~ I ]nL IYI . -1-1 •. 1.-l ,I, f ,t ,. :t\,; c.. IJ ~ .lrnllc.. ,., o'u· o£ 
Variable II I'D · /J~J.S d· ..r I o·e: I 
" " " 
I ,. ,, I I ,, ,. I I k .. t. TYiu.: :.' 
Variable I Variable II PERCENTILE SCALE 
lin~~:ls ,Fr";"l· Sub; Per ~~;~~: .. Per _1 _.4 . 10 0 9. .5 .6 .7 .8 ~~9 z 3 5 
I 
9J. ·IJS ?.L-'/6' II .st m-'1:-'t' 
YO/ i¥-~1 
. . 1 ... ----- ' 
r-'+-
'1 i'J.;· lr~ ' ' ,,: ::::± ..,.,;;:;:;~ : 
r4-f7 .J..9 lct'i.7 i1-!7 If 1.31. It .I/ '' .;_ 
'' 
,, 
¥H.3 5' '.J..7 19.2.. fd ·?3 7 .27 1-'lx 
170~- 1t-79 i .;2-IJ IJS : 
7J. ·7,j " .s '.2...l. 176 7.2 · 7o· 0 /.2 I.J../ '' ' 
' ' ~¥-71 :? /7 .sf U-71 I 7_ l.J... 
U -t1 I ? lao t J/ -t'l 
.2 (. /(J 
" 
L~ - LJ L.j f l.z. 7 (. 0 -1.3 ,2 AI .o '' 
' ' 
:w 
' ' " 
5/.-s'j I 1 113 sl. -5~ I .2. ll . "': ·:· :' ' : -.;... 
5.2-.s.J' I J_ /0 s .l-ss '' ' "" : :.t; 
·r. 
~ :- ' ' ' "7: 
'f!_:_s I 1!-.s/ '' 
14·17 I cJ.. .t;/. 11-J/7 I I . o I 
'' J./~·1J I I 1.4.3 !f_d ·'/.3 ' . 
Median 7tJ Median fj_ f1 .z .3 -4 .5 1 z 5 w 4 0 ~ 9596 98 9 i.6 .7 999 
Standard , Scale 
-31u I .:.21.,. I 
-'CT 
I ~ I '+~ I +21u I ~31u 
Publl1hed by World Book Company, Yonken-on,HudiOn, New York, and Chicaa:o, Illinois. Copyriaht 1938 by WOl'ld Book Company. Copyrig:ht in Great Britain. AU righu f'ercn:ed. PRINTitD IN u.s.A. ONPC-Io 
· t:j 
NORMAL PERCENTILE CHART By Arthur S. O tis 
Grade or group No. of cases Measure (E, II Form Date Examiner _Qra_p~y School City 
~·ri~le I loll- 13 ~,,-_ Te..b~ .2-9 I Q ,;H .,,·tJ~ 0 . 1. 
. .;t 'T ... J I I cr. ,. .,. IG so I IAL f1l . ~ . l.. l •• t.l (,, t,·. -;t\, ; "' .,.L ""'; I.: .,.,]; .. 
Variable II 14 o- IJ' IS 
.t rrl .d. I .. 
" 
I I •· 
" 
I I 
" 
,. .. I I ll. -1-. 11'1 ..... 
Variabl;l Variable II PEROENTILE SCALE 
l in~:::ls 1 .~:'":'!: ,Sub; Per Score, ~ ,~rr~~: ,_S~b,- Per I• .2 .3 ;o 10 80 .8 99!9 20 30 so 90 95 96 97 98 99 
" 
I 
.1/6 -'/3 I lot lrm. ·' 
I J l-39 I !os '97 
JJ..-JS 
.3 iQ'f 
"' 
' ' 
J..f-.3 1 3 .§} '/ ll 
J iJ-J. 7 6- "'t 3S 
J.d-.J..3 
.2. .J/3 7t 1+-t-0 0 
Jt -JY 9 if/ 7.1.. I ·-
.l.J. -1$ I .l.'-1. I'J~7 }.J. - j ,; .¥ 3 .2- lo l 1 -~ ;fi 0 ;-- ' ,-·~ -- ·· : 
f - 11 
.z..f I'll ¥· // .1..-'/ I <!.J ' 6' 7 
:tL 5 .2.3 7? 1-7 7 /7 d () 
O- J I I If t,/ tJ -3 / 0 /6 17 
0 0 rt- ~-~-==-= 
I Median I Median 11 ~ ' -~ 1 2 20 40 0 60 0 a 9 9596 9 98 9 .5.6 .7 .8 99 [9 
Standard Deviation -Sc~ -31a- I ~21.- 1 I I I -'0' I I Xi I 1+"'- I +21 0' I +31u 
Published by World Book Company, Yonkerii'On·Hudaon, New York, and ChlcaJO. 11linoia. Copyrialu 1938 by Wcxld Book Company. Copyri~ht in Grut Britain. All ri1h" rUCTWcd. nJNT&D ' " U .>.A. ONPO- IO 
NORMAL PERCENTILE CHART By Arthur S. Otis 
Grade or l!fOUP No. of cases Measure ·~ tl Form Date Examiner Graphs by School City 
Variable I loo _ '.~!, 0..-.'];,t~ ..29 I n~,H .t .. ~ ~.-~: .. ..... .:+ "Te.+ I ~~'"' I Q "0 I I ol: m. 1-L kU,.I (\ t;. ,. : H,: IJ.J~ L1 ~~.1:. ... 
'Variable II llD ,_,t,_.-.. '1 , j-_m:l St. I 
' 
lo 
" I I " . I I I I B .. ~ \-. "- ' fill<<& 
Variable I Variable II PERCENTILE SCALE . 
in~~~;ls ·.~r-~: jSub- Per in~~~::ls lrr~q- I Sub; Per 
.1 .2 .3 .s 3 II 19 .5 .6.7 .8 999 1 2 10 80 90 9596 9 
• 
• 
0 0 
0' 
:;.K-3/ Jl sl 99. · 
.J.J/-.27 
·"' 
6.2. '!.2 
:l~ -.1.3 'I .1/7 f~ 
/t-19 - ~ J/.~ 7L 
1.2-15 ,j ~q Qq{. /.2. - IS 7 40 7/ 
0' 
: 
1- 11 J./ J.7 9.l i'- 11 I d .H sf I J./-1 I .).,3 79 '1-7 " .2~ J/11 ~ .. j_:J.. :1..2. 7o 0-3 /3 13 .23 
Median Median .1 .2 .3 .4.5 1 
-30 ~ iO 60 ) ) 9J 9 9 i.6 .7 99.9 
Standard ';~, Scale 
-31u l ~2lu 1 I JCT l ~ I '+'" I .t2lu I -tJiu . 
Publithed by World Book Company, Yonkers-on-Hudoon, New York, and Chleqo, IlllnoU. Copyriaht 1938 by World~ Company. Copyright in Great Britain. All riahu raerwd. P&JNnD IN u.s.A. ONI'Oolt 
• 
NORMAL PERCENTILE CHART By Arthur S. Oris 
Grade or group No. of cases Measure (F_, , ) Form Date Examiner Graphs by School City 
Variable l 15"1l -13'-J.s-_ Tei"t~ 
.2. 9 f D .:fl. .. ~t.·~ 0 .l . .rr era.+ 1 I .:::rune. 111so I In!-.. M H.J.. J.. .. IJ r .. +... ur.' l-~ ;k n.. kt~ ,. ,,._ M ,J;. • ~ll ~~~ -q 1-l o- :;.-hvj .-;- 'L I . , I I ,, .. I I ,, " ,, r I 'R • .-1-. !YI, 
Variable I Variable ll PERC ENTILE SCALE -. in~~s I,Freq· !Sub- Per in~~:=L I.Fr~q- !Sub- Per ,, !X 9li9 5 10 20 30 10 50 60 70 80 90 95 96 97 98 
Jfb -1./.J ' .1./b- i/. ~ I .?I. jqq 
l3t -~q J L -3 Q .1/ l.o<- c- 19 7 
".3.2 . u: I 1.1 9 99.~ .3.1.-36 _.., Is I q~ 
-I 
!.2!- ~I _;f-3/ 1 14, I I 
l.z .... -.l'1 
.l .t.I- .J? ~ ~~ y 1.7 
l.lA -' t I l.z f ?t I.JLH 2 1.3L I L.r/ 
I!L - !9 ll - 19 ..!. 1.~ ~ 1st 
II.J. - J,>; I 1..!7 9.1. I.J. -H L .:11 Is. 
y II 
.1/ 
.21. !9 P- 11 L l.2s 14# 
4 . '1 .1_ .2...1 1S ..r/.'7 q /9 l:u 
ll - .3 1..!. 4 .lD I/.! 6 - J I~ I ll 17 
j Median I !Median 13 1.1 .2 .3.4.5 1 1 30 40 iO 50 -7 0 15 56 I ! 9S I9 
Standard~ , Scale 
-31cr
1 1 I :._21 cr I '-'CT I I Nf 1 -r I +~ I I ~21 ., I 1 ~31cr 
Published by World Book. Company, Yonkers-on-Hudson, New York, and Chical~ lllinoia. Copyriahr 1938 by World Book Company. Copyri&hr in Great Britain. AU ri1hu TUC'nled. ftiNnD tN u.u.. ONPC>It 
NORMAL PERCENTILE CHART By Arthur S. Oris 
Grade or group No. of cases Measure (E: Fonn Date Examiner Graphs bv School City 
Variabkl ~~-13 : 1,~or=l :J9 I A~:+l..,,.+:,_ ~e~: •. v.- ..... + 'f..,,-f- I l;run<:. :- !'1o_o I In-~,. til -1-1.t..L- .• 1. I r. ,t: .... dt .. . r. lJAI_....,; I._ ,....,,}:u • n Variable lll/.n-/~ : ,.;-'T.~ "r_ 
" 
.. I I ,. ,, I I I I K .t-. Nl ,l 
Varlabkl 
_ Vari;bk II PERCENTILE SCALE in~~~:!s I,Fr"'l-[&ili; Per l tn~~~ I.Fr~q·ISub-, Per 1.1 1.5 1 10 10 90 95 96 97 98 99 .5 .6 95!9. 
1~-11 /4-11 _J lnl 
1- 9 1 r-'l Jl l.s-.1/ 9L 
J,-1 1.-7 7 .-rn f9 
.1/-s I 
.1'1 99.~ </ .. ~: 7 I .I/; l7t' 
_4--.:} I _,, I qt. 
.2.-3 ,_, 3L L.l/ 
0-f 1.2 "7 1.21 19-t 0 - 1 ,J} l.zl/ l.t/.L 
I Median I !Median )_ IJ .3.4.5 1 s 30 4(1 60 7 0 S•S 9 I s 9 I 5.6.7 9919 
St~ n ... : • ..:. , Scale 
-31u I _zlu I 'Ju I ~ T '+1(1' I +2117 I +3117 
Published by World Book Company, Yonkers-on-Hudson, New York, and ChicaiOo Ullnola. Co yri1ht 1938 br World Book Company. Copyrlsht in Great Britain. All ri1hu rescno«<. raJNT<D IN u.s.A. ONI'<>II p 
NORMAL PERCENTILE CHART By Arthur S. Otis 
Grade or gr()IJ!'_ No. of cases Measure IExamin otinn I Form Date Examiner Graphs by School City 
Variable I Is~- 171_,_,.-.T.+.J s.,_,,.L :2. q I A .. :-\-\. .... ~:. ~ .. \. . ;;t--T.._~tl l;;r.; .. J9~A.l lA II<-«- M. +l.l.lr.lnl r..-t-1 w;\-\,;..,· o. I 1-/o -.-..:1- rnJ:, 
_VariBble II lt.6-n1.,.-:J'.+ 's.c •• J. ·' 1'. I ,, " I I I I I O' I p, -~. M"' 
Variable I Variable II PERCENTILE SCALE 
li_n~_;;la l .~r_';'!: I.S.~?;_ Per lin~~:=ls .~r-~~: lSub; Per · 
.2 .3 1.5 1 2 10 90 95 .8 ~~9 ._1 95 96 97 98 
~ 
l.tlf-..2..2. 
~ ~u9-.2J? I st n. 7 
i.:u6-.26. llu-.2.111 
1191-199 191-m ). Iss 97 • llf:z-l'll 11.2-I~D I ls3 91/ I I11.Hfl 11/-IPI !1 l.o;-jl CJ.t 111A-11J lf.'l-11.:. f9 ' ' _3 ol'l 
1155-_)/..3 IS5'-Jlc I. 1'11 i'.? 
'' 
llit-Js4 I '/t-J~.J -~ I#J 1.2. 
: 
IJJ7- J</S '-~1- IJ/.f' _J.j I3Y t7 
, , 
IJ.l't-13l U.l.i-Jat .2. .JJ./ LtJ 
11Jj-J.l1 1119- /.1.7 .? 1_3.2_ .. ~ 
1110-// f :l. .2.9 (/lf.l lllt> -/Jf L .2.7 4! 
lla/-/6~ I .t? 9.1. U6/-l69 s .2./ 3? 
" 
~ /._ 1.1-l f9 I 'IJ.-Jod 7 II. :u 
.1£91 -~ .H lf k.-?- '11 ,.,. q !L 
1'1•1-1.1. 7 11 .<X ?4 f.2 ? J./ 07 "' 
~ .z. /(J -~" L.l}- '7 ~ 
'd-L4 K f J..7 I ~L LJJ I I . o I 
Median fO I Median /.1. (J f1 ..... 0 9! 96 97 .8 99:9 
Standard~ Scale -31a I ~zla I '_1., I N1 I '+Ia I -'+.zla I +Jiu 
Publilhed by World Book Company, Yonken-on·Hudoon, New York, and Chlcaa<>o Illinois. Coprrilht 1938 by World Book Company. Copyrillht in Great Britain. All rights reaer•ed. PRINTED IN u~.A. ONPC-oo 
' 
NORMAL PERCENTILE CHART By Arthur S. Otis 
Grade or group No. of cases Measure (Examination) Form Date Examiner Graphs by School City 
_Variable I I7.:HJ ~/a-'"Te,-b: I ~f 11-l ... :t\-,. . \", 14J. .t- T.;.,J I I ;:::r." " 14 " ' ll L\1. . fl1 H.H.IJ L~: k .. wi ~~~"- ~AI - "" ; 1" ~ .. L ,, 
_}'ariaiJle II I T4 -1.3 '-16-: ;:.l2'l !II I \ I \ I ,, I I 
-" --~ " 
.. ,. I 
'" 
l..n l>'lu. 
_Vari~le I Variable II PERCENTILE SCALE 
irl~~~~ I,Freq· Sub_- Per Score. I ,Fr<;<~· !Sub- Per _1 10 2( ~ 9 99 9 50 60 70 so 
.. 
' 
91·Yj. //, t'l 'I'U 9J. '/5 ,, 'if l7'i.J .. 
H-91 i.l..J/ >6'.2. 7t tr-Y/ /3 .;.S ~~D ~ 
81-t? /3 2¥' 141 t'l-t7 ~ !.<. .,}-'/ 1-; . , ' . ' 
'' 
JJ.12. 2 /§_ ~2-. d'P.:_[3 1 ~ N ,, 
7t-79 If r 113 7t-7Y I .:L .of : 
'7.1. -76' I if ,DS I 7J.-7S I I . O.:L " 
'' JHj 
l~.!f.U L -2.. -d. ' ' ; 
~~ - 1.3 I .l 0.2. 
lot -S'/ ' · I ~· '' ' .: . .' ::-:: · : : . ' 
16'.4.:§.§ ·~r f~~: ' ::· ~ ::, lj; ,. 
I "li_._s I 
·: ·: ' ' 1-:-r- , .. 
. ' 
'14-'17 I I .of 
'' 
"/6·-'/J ., +r+ 
I Median Sf !Median n .1 2 4 1 0 0 80 9 9 i9 9 9 9 :.6.7 .8 999 
Standard npv:orinn Scale 
-3
1
rr I -zlrr I '-lrr I ~ I '+lrr I jzlrr I + 31u 
Publithed by World Book Company, Yonken-on· Hud10n, New York, and Chicqo, lllinoia. Copyriaht 1938 by World Book Company. Copyri&ht in Great Britain. AU ri&hts ran\.·cd. ra1NT1D I N u.~.A. ONPI>IO 
NORMAL PERCENTILE CHART B:Y Arthur S. Otis 
Grade or group No. of cases Measure fJ::. ,) Form Date Examiner Graphs by School City 
'\lariable I 170-13 ~ts-%bz:l l..f I Q.;H,,. .. -+;, J:l c.\. : ••• -.~+ Cfut I I ;;r., •• IQ.f"n I IQ);, m. ».U..t. l C;~; .,.:fL:. "· J ... :l, Wlj,-,. n t 
Variable II I i d 1> l A' r..t ttl .I./I I ,, 
" 
.. I r ,. ,, T T 
" " " I I R .. ~ t.... f'lld 
Variable I Variable II PEROENTILE SCALE 
in~~~:ls ,Fr':'l- .:~?;_ Per in~~~::ls rreq· ISub; Per .1 .2 .3 1.5 70 90 9596 9 )8 99 .5.6.7 .S 9S:9 1 2 3 5 10 20 30 50 60 80 
. ' 
' I'-'.: .. 
. ' 
' .. 
.. 
;-~ 
' .. 
' +- • 
-· -~ 
11-.;1 I u 1995 ·- . .,.-+r-:,.c .. 
_"fp_-f.} ~ lJ lcr.r 11~-1.3 11 99,, " ; .2. 
.Jt-39 6 t~ 9s .Jt -.19 , .39 91/ 
.3J..-.3S k tfJ rt 3.l-35 '. ' K .311 !.1.. 
~ _lf_ s_i/ 79 I.U-3 / lb J-t '3 
~-.1.7 6 J~ l.s.z.. .J."/-.27 6- II. .3f , i . , 
" 
. . 
. . 
d.~ - J..J 9 .3/ 'J./S .).6-.23 J II .t.L . c-'-'T . 
/t-19 7 .l.J. 3.2.. It -19 s f /9 ·=: c.,-.,...,. 
M-IS 7 IS .1-.L I.J.-IS I 3 6: : : 
Y- II 7 f II K'-11 a2 
_____; '. Tt:_; ' .. 
.J. 
1-7 I I .o;; 1-1 
.. 
0-3 b- 3 -
Median 
.Median "-7 .1 .2 .3 ,4.5 1 2 3 .. 5 10 2• "' 
0 8 9 9 >.6 .7 .8 99.9 
Standard~ Scale -31,. I :..21,.' I Tu I ~ I + I,. I .f-2l., I +lcr 
Published by World Book Company, Yonker~-on·Hudeon, New York, and Chlcalo, lllinoia. Copyriahr 1938 by World Book Company. ~-In Great Britain. AU ri1hu Taerwd.. l'aiNttD IN u.s.A. ONP0-11 
NORMAL PERCENTILE CHART By Arthur S. Otis 
Grade or group No. of cases Measure (Exa ,;n >Mnn l Form Date Examiner Graphs by School City 
Variable! 171)-/3:.16"_-T~-Ei ~t l!l.:H ..... +.~ ):U · .. + T,_<f I l;;r., 1'1 .-> n I In!. l'l. 1-l. l.-LLI ( ,,r;, .c:H,; " .1/6 . 1..,;1.,_ J: 
Variable II I Jr~-13 ~ •s- IQf""Jld I// I 
" 
,, 
" 
I I h ,, I I " .. 
., I J~; ~. fl'l 
Variable I ~eii PERCENTILE SCALE • in~~~. ·~~'{}- l,~ub; Per Score_ -~~~- .1 3 51 10 90 9596 9 ~8 .s 99 9 10 80 99 
' ' 
" 
' ' ,,, 
: 
' '"" : ~)nit ; ' 
' ' 
. ' 
.lf-3 I IJ/ !.I ~f9 .:z.f-31 13 
"' 
199.{. 
~7 .J? 64 7'1 .1J../ .2.1 K .).f u 
J.~ -JJ l!i .37 lsJ./ .2.6 •.3 9 .2-0 l.vf . ' 
' ' 
/L -1'1 K .L.L .:u It -19 7 II .;_L : 
.llJ§ J.j JJ/ .lfl J..t 15 3 4 . IJ~· 
'' 
.i 1/ i /0 JJ/ Y' II I I ' ' ,I).J_ 
4-7 .1./. 7 '" 
I 
0-3 .)_ .2. ,!JJ. ll 'I 
Median 
.3 Median .,1,3 fl .2 .3 ... .5 1 10 lO ~ 0 90 9596 97 91 9 .1 9919 
Standard , Scale 
-31u I ~2lu I I I _I<T I ~ I '+lu I .f-2lu I .\.JI.,. 
PubliJhed by World Book Company, Yonkers-on~Hudaon, New York, and Chicaeo, lllinoia. Copyri&ht 1938 by World Book Company. Copyria:ht in Great Britain. AU rights n.sent!:d. PJUNT'I>D IN u.s.A. ONPO-IO 
NORMAL PERCENTILE CHART By Arthur S. Otis 
Grade or group No. of cases Measure rn. Form Date Examiner Graphs by School City 
Variable I 176· 1.1 · IS J~1tri I.! I L:l. :H ..... -t.-. A. l ;. . .;t- cy~_ .+ I I ;;r •• • I Q.?6 1 len fJ] +\ . I,. I,.,. I J r. :t .-,, ~ ~~ ~ - ".I.. .. ; I, ~ . . J: ... nv 
r.~l _'.'ariable II Is 11 - d -1 11" ..- 41 I II 
" " 
I I .. - .. I I I I .. ,, .t.n fl'l , cS.' 
Variable I Variab le II . PERCENTILE SCALE 
l in~~::,"~ • • ~r-~: I Sub- Per Score. Per l.1 0 2C ·0 ~ ;o 9 .5 .8 99!9 
: 
I 
. ' 
" : 
,, 
" 
.1./b -'b L u 99. 9 
, JL -39 II. 1.2 91 :>, /. -.2; 9 17 IJJ I q 9_{ 
~- 11.. 'it t7 3.2. -J,S 14 IJ.J./ s( 
: 
JY·JI i J..9 I.;.J .l f - 3} J./ If> .2.4 
" 
Jf.J.7 K .2.1 3 () .L.t/-.1..7 .1./ l JJ/ 
'' 
.J.I-.11 .l.. 1 .~ J 9 -16 -.t~ I .2. 0· ' ' ~-+-·' 
/l -19 IL Jl - 19 
' ' : 
j Jl I I , /IJ +-'" 
::·; 
-;;r '' : , , 
IJ·IS 5 q 13 " 
" 
·' +++ ' -'-: . ·-'--'+ -'-+· . 
'' 
ro I 
' . ' ' 
4-7 _3 J '-/ ,(),5 
O-J I I o/ ' ' 
- --
Median 3.3 Median .Y/ .1 .2 ' .... ~ 1 2 3 4 10 J 8 9. 5 9 9 :.6 .7 .8 999 
Standard nPvioNnn Scale -31<T I ~;1"1 I ']'" I Ni I I A I + 21<T ' I .f.JI" 
Publiahed by World Book Company, Yonker>-<>n•Hudaon, New York, and Chita80, lllinoia. Copyrisht 1938 Wodd Book Company. Copyright in Great Britain. AU riahu racrwd.. rtnNno IN u.s.A. oNro-Jo 
• 
NORMAL PERCENTILE CHART By Arthur S. Otis 
Grade or !(roup No. of cases Measure (Examination) Form Date Examiner Graphs by School City 
Variable I I70-f3CJ.>! ~s1:n::l I. 'l I !l.:th *P+ ... J:lJ.io•e . .;-~- 'T •• + I l;:r.:" o9 e n I lo1 m.+I.Ualal C.:-r: .,t~:. lL •• ,J,; '" • ..! .... ~ 
Variable II ll"0-!3'- t>. :t-vrl <II T .. ,. . I I . .. I I I I .P. • t-• !Yin 
Variable I Variable II PERCENTILE SCALE 
in~~~:~ls l.freq· Sub- Per . Score_ l.fr~q- Sub- Per 3 21 31 50 .1 .2 .3 .5 1 2 10 '0 10 90 95 16 s .8 99 !9 
- - ~~:r~· 
; 
! 
.. I I I -II 'I Lf 1999 I~ -II J.J 41 I 99J L 
~-? ~s '16' R- 9 In 
·- . ~ ::: : 
.2./ l.l. ~7 
.. 
. ' I L-7 If 44 lu f.-'7 Lfl . ' f( .l .> 4-5' L J..~ 31 ;.J_:- II 11. ld'' 
~- ~ H .1.~ .1..9 J ., J/ /) 1.1 
0-/ 7 7 /0 0-1 I I .O.l. 
Median 
,, 
Median {. fl .2 .3 .4.5 1 5 10 20 10 80 90 95 96 97 98 9 .7 999 
. Standard ~ · Scale ~CT I :_21cr I -=~ I ~ I '+lcr I ~21 cr I Ucr 
Published by World Book Company, Yonke~n·Hudson, New York, and Chica 0 IUinoi.J. Copyri ht 1938 b ~orld Book Company. Copyright in Great Britain. All rights relerved, PRINTED IN u.!:I.A. ONPQ..Jo II' 
• 
NORMAL PERCENTILE CHART B, Arth"" S. Oris 
Grade or group No. of cases Measure (E: ,) Fonn Date Examiner Grap~_ School City 
Variable! l?o-1.3'-J.rT.~J&..J ~~ lll~:H,.., .. t;._ ~: ..... ., ,t "'fe~t- I l;:r.,ft.,_ 
''""ll I IAl:L tfl ll.kL ,I, I r.,t,·. ... :+\.~.,._ a l..tt>-rn:J.._ Y'n.lo'u• ~iable 11 l.v, ,.~, . .-'f.+. tS,.,..J 'II I 
" 
.. .. I I • . I I I <!SL [ Ra,t,.n Tl1a. 
Variable 1 Variable 11 PERCENTILE SCALE 
in~~~ ,Fr';'l: : _s~b; .;~~. in~~~;!. I ,Fr~q- Sub: Per 1.1 .2 .3 1.5 1 20 Ill !0 90 95 96 97 9E 9 999 lJ.2'7-J.B 
IJ.J/-,21 I L'l 9q_q Llli·..J~ .}_ J./1 99., 
'.u 7-J.l? ., L? 91 l;z.~?-.ll' _,_ 39 94 
I 
J6n .2. 7 !. .'> 96- llla-.:u: 1./ .37 K9 
19/-/99 q /d_ ~s 1"11 199 r 33 'io 
IIJ. 1.1b q 1/9 7.2. lf.l..-l'lt K ~6 l.o 
I I?J-1/1 9 AID ,., f 11.~-IKI s I? 1./J 
.,.., 
IJL4-Iu 'I >.I J./.~- lll4-11:J I 'l.J. .:1..9 
'l.H- 11.~ L .:z.f I./I IJSo-11.. 7 II .2.l 
JJ/L ·Is 'I L .l..L -~.2_ 114L -J.s'l .? 4 AD 
1.~7-11/5 f IL I.J -~ '.31-NS 
JJ.l- J.~l .2. y l .'f /.l.K'- JJI I I .Ill 
~7 I L tJf 119 - /.2'} 
II e -Ilk I 
·' 
JJ1 /fd · J/f 
~ .2. 
"' 
.DS 161 - lfl~ 
1:7 ~ 
~ - : · ' f'-t 1-r- .. 
~J.- 11111 I J . IJJ l?.l-111~ h - .. 
' 
.f 3 ·'I I I I of f.~-'11 . , .. .. 
1?'-l-1..1. 17'1- f.l.. ,_ 
~;! l.'>-1 ~ I .. I.;/, LJ/ sl. -1.1 .. 
Median 17(, Median t r t, ~ .2 .3 .4 .~ 1 2 3 .. s 10 20 0 .. ;o 60 !0 90 9 >96 9 i.6 999 
Standard DPviotinn Scale 
-31u I -zlu I _l<r I Xi I '+lu I +21u I -tJiu 
.. Pubhahed by World Book Company, Yonken-on•Hudson, N ew York, and Chtcaa:o. lllinou. Copyncht 1938 by World Book Company. Copynaht in Great Bruam. AU nghts ruen~ed. PRINTED IN u.s.A. ONJO.Jt 
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AR I TFil,1ET I C ACHIEVEHENT TEST 
-NAME DATE 
CITY SCHOOL GRP..DE 
AGE BOY · GIRL 
' 
Test Possible Raw 
Score Score 
1. Fundamentals 95 
II. Advanced Fundamentals 45 
III. Reasoning Facts 20 
rv. Recognition and Recall 40 
v. Fractions and Denominate Numbers 20 
VI. Problems 10 
' 
240 Total 
Score 
Comments: 
I 
I 
TEST I 
PUT IN THE MISSING NUf.:illERS: 
_L _§_ 
...L.. _2_ 
16 18 20 £2._ 24 
2L 2£_ ~ ~ 60 
§1_ §.2_ 2L 22_ 94 
~ li_ 40 42 
ADD 
1 3 1 6 2 3 5 4 2 2 
±2_ ±2_ +2 +1 ~ +4 ±2..... ±2..... .u_ ±L... 
8 9 3 6 7 8 9 7 8 6 
+2 +1 ±1.__ +8 +9 ~ ±£.._ +4 ±.2_ +4 
SUBTRACT 
4 5 6 7 3 7 8 9 8 9 
-4 -1 -4 =2._ -2 -0 =.2_ =-2_ ::2_ -8 
10 11 13 15 11 14 17 16 13 11 
-=L...::.L-=L--=.2_-=.5_-=.§___::2_-=l__::2_-=.§_ 
:MULTIPLY 
0 4 3 5 8 7 4 5 9 5 
xo x1 x2 &_ x2 2£2._ x4 x4 ~ &... 
7 5 4 6 9 8 7 9 8 6 
"&_ x8 ~ x8 x6 x8 x6 x8 KL xO 
DIVIDE AND CHECK 
2) 6 4) 16 3) 183 5) 2555 2) 12264 
2) 102 3) 732 5) 2685 6) 2092 8 ) 2568 ! 
TEST II 
ADD 
3 9 96 89 85 
4 2 14 10 21 
_t_6_ ~ --±2_ _iQ_ 113 
96 764 861 2689 $568.04 
84 205 476 3241 329.75 
~15 ~38 ~:214 -l-6728 +867.42 
SUBTRACT 
978658 87568 714320 900600 800000 
-321435 -43212 -168754 -416128 -679586 
705080 609000 700040 914386 814320 
-16286:2 -14:2872 -167822 -16282:2 -167820 
MULTIPLY 
21 33 941 812 634 
__&_ ~ X 2 X 2 X 2 
31 63 150 643 131 
x23 x44 x31 · x56 x213 
9010 8121 7001 6100 7370 
X 4 X :;22 x1:28 x;2210 · .x 2 
TEST II (continued) 
lvlULTIPLY 
6453 
X 34 
7453 
x654 
DIVillE !N2. CHECK 
9435 
x8267 
10) 6740 18) 
145) 67895 
7068 
x9506 
9506 
x7068 
738 25) 78875 
381) 76581 
I' . 
. ! 
TEST III 
1. 1- ::: 
2. -
3. X 
4. . 
5. plus 
6. minus 
= 
7. one foot -
8. three feet = 
9. four weeks .= 
10. seven days = 
UNDERLINE THE RIGHT WORD: 
add 
subtract 
divide 
multiply 
subtract 
add 
16 in. 
2 · yd. 
2 mo. 
1 mo. 
subtract 
add 
multiply 
add 
add 
subtract 
12 in. 
6 yd. 
3 mo. 
1 wk. 
multiply divide 
divide multiply 
add subtract 
subtract divide 
20 in. 
1 yd. 
1 mo. 
1 yr. 
WRITE IN ROMAN NUMERALS 
1. 
2. 
3. 
4. 
5. 
HOW MUCH MONEY IS: 
cent 
nickel 
dollar 
quarter 
dime 
6. 
7. 
8. 
9. 
10. 
one-half dollar 
seventy-five cents 
thirty cents 
fifty cents 
five dollars 
TEST IV 
1 ft. 
3 ft. 
1 yd. 
2 pt. 
4 qt. 
1 lb. 
fottr 
ten 
six 
five 
eleven 
fifty 
twenty 
one 
.::: 
PUT IN THE 1·1ISSING NUMBERS 
in. 7 days = wk. 
------
yd. 12 mos. --
------yr. 
ft. 12 -
-------- doz. 
qt. 1 mo. -
-
------- days 
p;al. , yr. -2 - ______ mo. 
oz. 1 day = -~---- hours 
WRITE IN THE NU!v!BERS 
three 
sixty 
seven 
nine 
eight 
fifteen 
thirty-one 
forty-six 
fifty:-two 
MATCH THE FOLLOWING 
thirteen 
one hundred twelve 
five dollars · 
sixty-three c ents 
thirty-five 
four dollars and nine cents 
ninety-eight 
sixteen 
one thousand 
seven hundred 
700 
606 
98 
$5.00 
13 
$4.09 
112 
63¢ 
35 
1000 
16 
r ~. 
TEST V 
DO THESE FRACTIONS: 
960 3/11 
420 1/11 
<l-516 2/11 
840 1/2 76821 7/12 89530 5/6 
168 2/6 -16590 6/12 -16416 1/3 
4421 1/4 
746 2/3 
x396 
1/3 X 3/4 ~ 22/6 X 6/2 ::; 4/2 X 3/5 : 
6/4 x 2/4 = 3/12 - 3/12 - 9/3 - 2/3 = 1/4 - 1/4 = 
1 1/10 X 1 1/10 : 
6 1/ - 2 2/9 = 
3 1/2 - 4 1/3 = 
1 1/2 X 2 1/3 =. 
CAN YOU DO THESE? 
51 yd. 32 ft. 
96 " 16 " 
t84 11 21 11 
5) 975 lb. 630 oz. 
975 gal. 484 qt. 
-149 II 261 II 
74 ft. 68 in. 
X 9 f t. 7 in. 
TEST VI. 
WORK OUT THESE PROBLEMS : 
1. Jane has 6 books and Dick has 3 books. 
How many do they have tog ether? 
2. ~~. Green had 10 houses. He sold 6 of them. 
How many did he have left? 
3. If 1 wagon costs 29 cents, how much will 
3 wagons cost? 
4. Tom and Jack earned $2.40. When they divided 
it, how much did each one get? 
5. Mary is 10 years old, Sally is 12 years old, 
~~d Helen is 14 years old. \f.hat is their 
average age? 
6. Mother ivent to the store and bought a loaf of 
bread for 17 cents. How much change did she 
get from twenty cents? 
7. Bob got $5.00 for his birthday. He spent $1.00 
for a book, and 19 cents for a game. 
How much did he have left? 
8. A class of 35 pupils sold seeds and earned 
~6.00. They want to buy a set of books for 
7,8.50. How much more will they have to earn? 
9. If John had 179 marbles and lost 89 of them, 
how many vTere left? 
10. A scout troop earned $6.30 for books. If 
each book cost $.45, how many did they get? 
n '-/. 
DIRECTIONS FOR TEST 
The purpose of the test is to measure the mastery of 
the pupils in the fundamental skills, and to see what areas need 
further study or drill. 
Since this test is primarily for pupils in the Special 
Class groups, it can be used to measure individual progress and 
skill rather th~n group or g~aded levels as such in the arith-
metic objectives. 
I. Fundamentals 25 - 35 minutes 
II. Advanced Fundamentals 35 - 45 minutes 
III. Reasoning Facts 10 - 15 minutes 
IV. Recognition and Recall 15 - 20 minutes 
v. Fractions and Denominate Numbers 25 - 30 minutes 
VI. Problems 15 - 20 minutes 
The time suggested may seem rather high but accuracy 
and speed are not a combination possibility of a special class 
or retarded pupils. When most of the class has finished a given 
test, stop and beg in the next test. Encourage accuracy in work. 
The face sheet of test should include name, date, 
school, grade, age, with the :M.A. and I. Q. (added by the teacher 
The test may be split into parts if the teacher so 
desires, according to the ability of the class. 
'). 
ALL work should be done on the test paper, so that re-
sults may be checked and used for diagnostic or anaiytical use. 
The test items are graded up to and a little above 
fourth grade, to give pupils a higher grade span if they are 
able to advance to the fundamentals in fractions. 
There are 240 items in the test, with a single sample 
of all facts used in the four fundamental operations. 
SCORING TEST 
To score test, mark correct items \vith C. Count them 
and record number correct at end of each test. Add scores, and 
figure by finding mean of class, and also part of whole score 
finished by each pupil. 
( () 
,.. 
( ' 
KEY TO TEST 
TEST I 
2 _2_ _2_ 8 10 
11._ 12._ 21 22 £2_ 
22_ 2±... 2§_ 2§_ .22_ 
88 2.Q_ 2.L 2.2_ 2.§_ 
2§._ 2§_ :2.2_ 41 12_. 
ADD 
4 6 3 7 7 7 8 9 5 9 
10 10 10 14 16 13 15 11 17 10 
SUBTRACT 
0 4 2 4 1 7 5 4 3 1 
9 10 6 6 6 8 8 9 8 3 
MULTIPLY . 
0 4 6 25 16 21 16 20 45 15 
49 40 36 48 54 64 42 72 56 0 
DIVIDE AND CHECK 
3 4 61 511 6,132 
51 244 537 3484 321 
TEST II 
ADD 
9 16 113 99 119 
195 1,007 1,651 12,728 $1,765.21 
SUBTRACT 
657,223 44,3~9 545,566 484,472 120, 414 
542,215 465,121 532,145 751,491 646,430 
MULTIPLY 
63 132 1,882 4,060 3,170 
713 2,772 4,650 36,008 27' 903 
36,040 259,872 1,106,158 31,781,000 36,850 
TEST II (continued) 
MULTIPLY, 
219,402 4,874,262 77,999,145 67,188,408 67,188,408 
DIVIDE Al\TD CHECK 
674 41 3,155 468 201 
TEST III 
UNDERLINE ROMAN NUMERALS li[ONEY 
add I 1}£ 
subtract II 5}£ 
multiply III $1.00 
divide IV 25¢ 
add v 10¢ 
subtract VI 50¢ 
12 in. VII 75¢ 
1 yd. VIII 30¢ 
1 mo. IX 50¢ 
1 wk. X $5. 
, ,.... 
c • ~~ 
. .J 
TEST TV MISSING NUMBERS 
12 in. 1 
1 1 
3 1 
1 30 
1 6 
16 24 
NUMBERS 
2 3 
4 60 
10 7 
6 9 
5 8 
11 15 
50 31 
20 46 
1 52 
MATCHING 
13 
112 
~5 
63)t 
35 
$4.09 
98 
16 
1000 
700 
--
TEST V 
1896 6/11 
295680 
1 
254 yds. 
203 lb. 
FRACTIONS 
1430 1/12 
1/4 
1 
21/26 
60231 1/12 73114 1/2 
1/1 or 1 1 2/10 or 
1 1/5 
4 1/2 3 1/2 
2 13/16 
881 gal. 3 qt s . 
705 ft. 8 in. 
• 
( / 
'I 
TEST VI 
PROBLElvlS 
1. 9 books 
2. 4 houses 
3. 87¢ 
4. $1.20 
5. 12 yr. 
6. 3rj. 
7. $3.81 
8. $2.50 
9. 90 marbles 
10. 14 books 
